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I>1TR0DUCTI0N 
Statement of Problem 
The role of expectations in economic plamtlng in agri­
culture haa great significance since fai'ia production takes 
time, in certain co.aes up to several years (beef cattle). 
Given the fanner's anticipations his optiraum plan is thsit 
which pirovides the maxlmuw present clisoounted value of an­
ticipated net receipts. It would be too late to wait until 
direct observation informed us about the occurrence or non­
occurrence of an event, to plan actions influencirig it. Be­
tween the time a decision is marie and the time the farm pro­
ducts are ready to be sold, agricultural prices v?ould chan^je 
frequently, soinetiroes very drastically. Also, farrc produc­
tion often is affected by some Influences which are not 
under the control of the farmer such as rainfall, tempera­
ture, wind, plant diseases, and other natural forces. Con­
sequently, at the time production decisions are niade some 
expectation of outcome of yields and prices must be made. 
Price and yield expectations made by the entrepreneur 
determine his decisions of (1) choice of products, (2) 
choice of factors, (3) choice of production procesjs, and 
2 
Cf) choice of the scale of the fim , 
These deciaions must be made in a particular setting 
which Includes uncertainty and In terms of the goal of the 
farmer. The existence of uncertainty not only affects these 
deciaiona but also affects the goals of the farmer. In the 
short run If the mean expected price or yield later proves 
to be accurate, the previous allocation of resources v/ill 
not be identical with that t/hich would have occurred if the 
farmer had known the correct price or yield. 
The subjective evaluation of risk causes the producer 
to allocate his resources not with maxiniizatlon of profit as 
the sole guide (equating the marginal cost to the marginal 
revenue), but with some consideration of maintaining a cer­
tain degree of safety as an intermediate goal. Also, if the 
expected price is Krong the allocation of resources would 
be seriously affected. Because of imperfect knovrledge, the 
producer seldom can equate the marginal cost to the price 
even if this wore his immediate goal. 
The extent to which resources may be misallocated under 
2 
uncertainty depends particularly upon : 
0, Johnson. Forward prices for agriculture. Chicago, 
University of Chicago Press. 19^?. p. 38-60. 
^Ibid., p. 38-60. 
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1. The error In price expectation, 
2. The elasticities of the respective supply 
function. 
If the errors are of considerable size and the supply func­
tion la very elastic, significant inlsallocatlon of resources 
v/111 result as there will be an important shift in relative 
output. If the elasticities of the product substitution are 
small, the shifts in the output will be small and the differ­
ences between the allocation of resources with accurate and 
inaccurate expected, price are small (with "comers" in the 
product contours or trnnsformation functions, errors perhaps 
would not exists. 
Although farmers make their decisions under conditions 
of uncertainty, reduction of this uncertainty is possible by 
an increase in knovirledge leading to an improvement in abil­
ity to predict the occurrence of future events. The farmer 
cannot maximize his profits if his yield and price expecta­
tions are inaccurate. 
Objectives of the Study 
In several recent articles economists have developed 
divergent theories of expectations and resource allocation 
as related to expectations. These concepts and theories 
have far outpaced the ability or the willingness of Investi­
gators to determine, by empirical research, the usefulness 
of the theories in interpreting'!: observed events In agricul­
ture. Bafied on the portions of the theory which can be 
tested empirically the objective of thlR study is to test 
the preaictional accuracy of various models of price and 
yield expectations vrhlch can "bo used by farraerf? at the pre­
sent time. Yield and prices the farmers would expect ac­
cording bo these models will be compared to the yields and 
prices acttsally realized. The accuracy of price and yield 
expectations can be developed by pointing out the model or 
models vrhlch provide the least degree of Inaccuracy at the 
present moment. 
In this study forecasting on the basis of statistical 
techniques, taking into consideration all the dependent and 
Independent variables vrhlch affect the prices nnd yields of 
various farm crops, is not going to be tested, due to limi­
tations of tlriie and irioney. Such advanced modem statistical 
techniques may provide better results than our siinplifled. 
models. Estimates of the structural p.arametors of the de­
mand and supply of some agricultural coriimodlties have to be 
calculated. This estimation serves in prediction provided 
that no structural changes have occurred, or are expected to 
occur, between the observation period and the period for 
which prediction is made. This econometric analysis approach 
v/111 be left to some further Ftudy and hence the results ob­
tained from the simplified modelB and the modern statistical 
5 
techniques can be comprtrod, Hovrever, some obstacles face 
the multiple equation axroroach such as laborlousnoss of cora-
putatlon and multlcellinearlfcy, etc., besides the high costs 
of computations relative to the sirrplifiefl models. Whether 
the differences in preclictional accuracy for complicated as 
corapared to simplified models will Justify usijig the latter 
with their high costs vjill remain to be seen. 
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THEORf'TICAI. ANALYSIS 
In search for solutions of this problem^ some techuiCHl 
relationships and generally accepted economic principles are 
applied to obtain a thooretioal solution to this problem. 
Then theoretical analysis serves aa a guide to the empirical 
phases of investigation. The theoretical rooflels facilitate 
the empirical InveBtigations by indlcatirig the kind and quan­
tity of fiata necesBary for their solution, specifying the 
appropriate statistical techniques to be employed and settin." 
forth the criteria for determining the optlmtini position of 
the Indlvlf^ual producer. 
Static Concepts of Equilibrium of the Firm 
Economic statics are those parts of theory in which da­
ting does not enter. Through the production period prices 
and costs do not change. It is assumed that production plans 
to maxiraize net income are baoed on perfect knowledge of pro­
duction functions, cost and price relationships. Static con-
^E, 0. Heady. fepllcatlonB of particular economics In 
agricultural economicK methodology. Jour. Farm Econ. 31: 
837-850. 19i^9. 
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cepts provide a useful set of analytical tools which can be 
extended later to take Into account the v/ay changes in time 
affect the relations between factor and products. 
Assuming perfect competition if tVie prices of all pro­
ducts and all factors are given, the fanner will employ th« 
quantities of factors and produce the quantities of pro(iiicts 
\'7hich provide him with the maxiraum profit. The equilibrium 
conditions of production for a firm under v/hlch the surplus 
is a maximum are the following^: 
1. The marginal rate of substitution between any two 
products must equal their price ratio. 
2. The marginal rate of substitution betv/oen any ti-.'O 
factors miist equal their price ratio, 
3. The marginal rate of transformation of any factor 
into any product must equal the ratio of their 
prices, 
Also, in order for these points to be optimuui the fol-
lovflng stability conditions corresponding to the above equi­
librium conditions must be satisfied! 
1, The marginal rate of substitution between products 
must be increasing, 
1 J. R. Hicks. Value and capital. 2nd ed. Oxford, 
Clarendon Press. 19^. p. 7B-B8, 
8 
2. The marglml rate of subBtitution between factors 
must be decreasing, 
3, The marginal rate of tr.^nsfornuition between the 
factor and the product must be decreasing. 
Dynamic Concepts 
The above equilibrium conditions were based on fche as­
sumption of a static situation vjhere there is no troiible 
about dating. The actual aituation In agricultural produc­
tion Is more complex. Factors of production do not normally 
enter the production process at one apeciflc tine, but at 
various dates throughout the production period. Also, pro­
ducts are not necessarily finished at one time, but at dif­
ferent intervals. With the passage of time prices, costs 
and the technical production relatlonsJiips are subject to 
change. 
The Introduction of dates and tii!;e periods changes eco­
nomic theory from static to dynamic. In economic dynamics^ 
all quantities of Inputs and. outputs Involved in the produc~ 
tion process must be dated. Production plans cannot be made 
on the basis of given prices, costs and the technical produc­
tion relationships but on the basis of the entrsTjreneur' s ex­
pectations of x^hat they will be in the future. Thus market 
^Ibid,, p. 115-129. 
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anticipations aa vrell as technological anticIpatlone roust be 
formulated before making a businesG plan. 
SMb.iectlve certainty 
In practice it is not possible for the entrepreneur to 
estimate exactly vrhat will be the market and technological 
anticipations in any future tlrae period, but in order to 
keep the analysis manageable It is assumed for the present 
that the fanner thinks he imov.'S exactly uhat vrlll happen 
Into the Indefinite future under each plan of carrying on 
biislness he may contemplate. Here for the sake of termno-
logical simplicity It will be assumed that there le perfect 
competition for everything the farmer buys or sells. In 
order to convert the static theory of the firm into a dy­
namic theory of the production plan, two amendments only 
are necesBary. Products and factors^ sold at different 
dates have to be treated as if they are different products 
or factors; actual prices have to be replaced by the dis­
counted value of the expected prices. Given the farmer's 
anticipations, his optimum plan Is that which offers the 
raaximura present f^lscounted value of anticipated net receipts*. 
^Ibld,, p. 202-P12. 
*In statics the optimum plan Is the one which maxialzes 
the farmer's surplus of receipts over costs. 
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The optlmuin production plan for proclucins a certain pro­
duct, the plnn which maximlK©fl the f'lrmer's present value of 
hlB prospective net receipts, must meet these conditionfi: 
1. The marginal rate of substitution betv/een products 
of any two time periods ciust equ-^l the ratio of 
their discounte'i prices. 
2, The marginal rate of substitution between factors 
of any two time periods must equal the ratio of 
their discounted! prices, 
,3. The marginal rate of traiisfornjation of any factor 
Into any product rriust equal the ratio of bhelr dis­
counted prices. 
The above conditions of equllibriun hold as in the static 
case but the prices of statics are always replaced by dis­
counted prices in order to fit the dyiuimic problem. Also, 
products or factors of different time periocts are considered 
different products or factors. With these adjustments the 
vrhole static theory of the firm still holds. The atabillty 
conditions are the same as those for the static equilibrium 
of the firm. The stability conditions correspondiJig to the 
precedlngs equillbritwn conditions are: 
1. The marginal rate of substitution bet'.veen products 
must be Increasing. 
The marginal rate of Bubstitutlon between factors 
must be decreasing. 
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3. The marginal rate of transformation of a factor into 
a product roust be decreasing. 
If these equilibrium and stability conditions hold, no 
possibility exinte for improving the firm's position in re­
spect to the capital value of the prospective net receipts. 
Equillbriuin and disequilibrium. The equilibrium posi-
1 
tlon of any price, firm, industry or system is the position 
tovrard which it is tending. The importance of the equili­
brium analysis Is to show the directions of change. The plans 
which farmers make depend upon the current prices as well as 
on their expectations of future prices. Current prices are 
determined by the current quantities of demand and supply 
which are part of the plans. Suppose a set of prices is 
fixed for a given time period, (day or week) and the fixed 
prices do not equate demand and supply in all markets, then 
prices will increase in those markets where demand exceeds 
supply and decrease in those vxhere supply exceeds demand. 
Hence supplies and demands are brought into equilibriura 
through an alteration of plans due to this change of current 
prices. 
2 
The equlllbriTWi over time la the condition that the 
K. E. Boulding. Economic analysis. Revised, New York, 
Harper and Brothers, 19^>S, p. 637-646, 
^Hicka, op, clt,, p. 130-140. 
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actual prices flurlng a given time perlofl (^lay, v;eek,..) are 
the same as those which were previously expected to rule dur­
ing this given tiroe period. In equilibrium the change in 
prices which occurs is that which was expected, Moreover, 
if the expectationB of resources and tastes remain what they 
were expected to he, then in equilibrium there are no alter­
ations of plane laici f?ovm at the time when theoe expectations 
were raafle. 
Pifiequilibrium arises when there is a deviation between 
the realized prices and the expected prices. It ia doubtful 
that any economic system ever has perfect equilibriura over 
time; however, it is approached most nearly vrhen stationary 
conditions are raostly prevailing in the econoRiy as a v/hole. 
The occurrence of fiisequilibriuia in the economic system is 
an indies^tion of raalallocations of resources in the economy. 
If the future has been foreseen correctly, resources can be 
used and wants can be met in a different vray than if expec­
tations are. not realized. Hence disequilibrium caufses vraste 
and inefficient use of resources in production for the so­
ciety as a whole. 
In an economy where all expectations vrere definite Hicks^ 
sho^ved that three sorts of diaequilibrium could arise: 
^Ibid., p, 130-140 
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1. Different fanners price-expectations are inconsis­
tent, If one farmer expects that the price of any 
particular commodity to rise while another fanner 
expects that it will fall, they both cannot be right. 
But if expectations are very definite, this sort of 
disequilibrium is probably the least important. 
2. If price-expectations are consistent, plans may be 
inconsistent. Hence the total quantity produced may 
not equal the quantity demanded. 
3. If both price-expectations and plans are consistent, 
people may fail to foresee their wants or results of 
technical processes. Thus supply and demand quanti­
ties are not equal and there will be a difference 
between the expected prices and the realized ones. 
But in the actual world famers realize tJ'iat their ex­
pectations are subject to error. The assumption of single-
valued expectation"* with which we have operated so far is, 
of course, far from realistic. Parroers generally recognize 
that their future estimates are to be regarded as uncertain. 
The effect of tmcertalnty is magnified by the fact that the 
stream of goods coming on the market at any one moment 
is the result of past decisions while the demand for 
•Hicks defined single-valued expectations by the most 
probable price i an allowance for risk. See Hicks, op, clt,, 
p. 126. 
these gooda Is determined by the expectations of the futui?©. 
Thus It frequently does happen that the supply of goods In 
the market does not fit the present structure of the demand. 
The goods were produced In anticipation of a demand which 
does not now exist. Moreover, farmers cannot determine in 
advance the exact quantities of products they viill produce. 
The production function in agriculture is not knovm with 
certainty. There are some influences outside the control 
of the farmer vihich affect the total output. These influences 
are rainfall, temperature, wind, plant diseases, etc. Thus 
in the process of planning, farmers laake their decisions v.'ith-
out perfect knowledge of significant future events. 
When risk is present farmers will not generally act as 
if they expected the most probable price but as if that 
price had been shifted a little in a direction unfavorable 
to them. The presence of uncertainty may prevent farraers 
from using a quantity of resources and producing a quantity 
of products that they would if they were more confident that 
their anticipations were right. In this v/ay the efficiency 
of the systeni may be seriously damaged. 
Concept of uncertainty 
Under subjective certainty it was assumed that prodiicers 
and consumers expect future price v;lth certainty. But under 
•uncertainty the producer or consumer is confronted with a 
15 
probability distribution of posolble values of the expected 
price. Anticipations about future events which are not knovm 
with certainty either involve risk or uncertainty. Knight's^ 
diatlnctlon between risk and uncertainty is that a situation 
is one of risk when the outcome of a group of instances is 
knovm and is inoasurable. This knowledge of outcome is de­
rived from a priori knowledge or from statistics. Risk in 
this sense is objective probability indicating the likeli­
hood of the occurrence of one specific event. Uncertainty 
as defined by Knight is a case of subjective probability 
which indicates the pirobablllty of any number of contingen­
cies occurring. That is to say, that one Is faced with a 
probability distribution of probability distributions. 
Knight believed that when an individual decision is to 
be made, the entrepreneur does not differentiate between the 
measurable risk and unraeasurable uncertainty but rightfully 
anticipates the outcome of the future event In terras of a 
probability distribution. The problems faced by individual 
business enterprises are not usually readily adapted to cal­
culated probability, but to the extent that objective prob­
ability enters into calculation, no one case Is absolutely 
isolated from all other cases. 
H. Knight. Risk, uncertainty and profit. Boston 
and New York, Houghton Mifflin. 1921. 
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1 
Hart distinguishes risk from uncertainty by the Joint 
outcome of a number of events. If the event is viewed in 
isolation it is always imcertaln but if events are so related 
that their .loint outcome is more certain than the individual 
events in the group it is risk. The burning of a building to 
its ovmer is uncertainty but to a fire insurance company (as­
suming it Insures many similar buildings) it is risk. Conse­
quently risk (fire, theft, hail, etc») can be transferred to 
fixed cost against the firm by Insurance and the probability 
of looses arising from such sources need not affect the form­
ulation of production plarts. The fira cannot insure against 
uncertainty (market and technological uncertainty). 
2 
Hart applies the statistical probability theory to an-
tioipations. If the rule of compound probabilities v.'ero ap­
plied, an uncertainty situation could be described as a risk 
situation. There la a "compound" probability in expectations 
if the estimator is sure that some one of a set of alterna­
tive probability distrlb'utlons is the one by which he should 
plan. He has estimates of their relative likelihood. Bj"- such 
assumption uncertainty implies that the esti^nator has a prob-
^A, 0, Hart, Anticipations, uncertainty and dynamic 
planning. Chicago University, School of Business. Studies 
in Business Administration. 6; 1-98. 19^+0. 
2 A. G. Hart. Risk, uncertainty and unprofltablllty of 
compounding probabilities. Studies in Mathematical Economics 
and Econometrics in Memory of Henry Schultz. Chicago, Uni­
versity of Chlcj^tgo Press, 19^2. p. 110-118, 
17 
ability distribution of probability distrlbutioriB. He 
states that If the entrepreneur has a probability distribu­
tion of probability dietributions for the price of a given 
coraraodlty for a future date, what le required is to multiply 
each distribution by its probability, and suramate or inte­
grate, and that there will be a single orobabillty distribu­
tion for the price Instead of the whole system of anticipa­
tions, Hence using this compound probability uncertainty 
sltxmtion is simply a special case of risk. 
If the entrepreneur expects his anticipations to change, 
the future must be expected to br-ln^? in more relevant evi­
dence v?hich may change our outlook and may give our eBtiasates 
a radically different expectation value. Estimates for the 
near future will ordinarily be more accurate and normally 
provide less dispersion than those for more distant dates. 
Hart^ indicates that decisions not only depend on the 
expectation value but on the whole distribution of likeli­
hood of estiroates vrhich may be held at the date of final de­
cision, thus accounting for the progressively decreasing of 
the dispersion of our estimates. The entrepreneur is sup­
posed to expect that he can reduce the dispersion of his es-
^A, O, Hart, Anticipations, business planning and the 
cycle, Quar, Jour. Econ, 51: 273-297. 1936. 
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tlmates with the passage of tine. Consequently the entre­
preneur meets unoertainty by postponing his aeelsiona until 
more inforraatlon comes in - in other vjortls he adopts the 
flexible plan which will be diBCUBsea later in detail. Hart 
suggests that an entrepreneur who has no desire for risk 
aversion fxnd who expects no additional information to improve 
his estimates between the date of planning, t^, and a later 
date, tj^, should plan as if his expectation-schedules of 
prices were alngle-valued expectations. 
Tlntner^ In several articles made a concerjtual contribu­
tion to the theory of risk rmd uncertainty elements in entre­
preneurial antlcipatlonB. Tintner has Introduced the term 
"subjective risk" to apply to the sltvmtlon where the proba­
bility distribution of the anticipated yirlces and interest 
rates is supposed to be knovm or anticipated '.v'lth certainty. 
He uses the terra "subjective uncertainty" to describe the 
situation xsrhere the form of the probability distribution is 
contemplated only with a certain likelihood. He also devel­
oped what is knovm as the "risk preference functional". This 
is the mathematical expression of the vjay in which the indivi­
dual in question evaluates the various features of the prob­
ability distribution of anticipated net profits, 
Tintner, The theory of prodiActlon imder non-static 
conditions. Jour. Pol. Econ, 50: 645-667. 19^2. 
19 
The Indlvlclual will try to maximize the risk preference 
functional by selecting appropriate amounts of the factors 
anticipated to be used and the products to be produced in 
production at all points in time over the whole interval, 
Tlntner defined the term "uncertainty preference functional" 
by the way the individual or the firm in question evaluates 
the anticipated sets of discounted net profits if associated 
with definite probabilities. Here as before the firm or the 
individual will maximize his uncertainty preference func­
tional by selecting amounts of factors anticipated to be 
used and products anticipated to be produced in future pro­
duction in such a manner to satisfy his uncertainty prefer­
ence functional to the best he can do. This will determine 
the plan of the individual at future dates and he may change 
his plan if it is preferable to him at future dates. In the 
case of uncertainty preference functional the reactions of 
the individual will appear as functions of the properties of 
the likelihood function itself, since the properties of the 
probability distribution of anticipated prices will them­
selves be functions of the properties of the likelihood 
function. 
1 
Tlnbergen Introduced the concept of an economic horizon 
^J. Tlnbergen. The notions of horl?:on and expectancy In 
dynMlc economics. Econoraetrica, 1: P47-264, 1933. 
20 
to expectations and presented methods for calculating them. 
The "economic horizon" ie defined by the period of time for 
1 
which expectations are formulated, Lange defined the "eco-
nomio horizon" by the period of time over which the indivi­
duals plan their purchases and sales, Tinbergen indicates 
the demand and supply schedules for a particular commodity 
not only depend on the present prices but also on the future 
expected prices. The expectations relating to a nearer date 
are more important than those for a later date. It might be 
asstuned first that all expectations relating to a certain 
horizon are all of the same importance. This means that this 
specific horizon can be vjidened by modifications of plans 
after the date of the formation of the initial plan, laxige 
indicates that uncertainty determines the economic horizon 
of the entrepreneur. The economic horizon ie indeterminate 
as long as price-expectations are single-valued. If uncer­
tainty is taken into consideration, this indeterrainateness 
disappears. The longer the economic horizon is, the greater 
the uncertainty of price expectations. Consequently the 
risk premium, which has to be deducted from any given most 
probable price, Increases as the economic horizon extends 
^0, Lange, Price flexibility and employment. Blooming-
ton, Indiana, Principia Press, Inc. 19^^. p, 29-3^, 
21 
further Into the future» Thus the effective* expected prices 
of coiMnodities to be Bold at future dates decrease and vice 
versa in the case of coraraodltles to be bought at various fu­
ture dntea. This impoBes a limit on the length of the eco­
nomic horizon of the firm or Individual. 
Lange states that the firm atterapts to maximize the dis­
counted present value of profit expected during the planning 
period. He also stresses the important part which innovations 
play In expectional planning. Irmovatlone are changes in 
production functions. 
Potential-surprise approach to expectations 
Shackle defines expectations: 
...by the act of creating Inimaglnary situations, 
of associating them with named future dates and 
of assigning to each of the hypotheses thus 
formed a place on the scale measuring the degree 
of our belief that a specified course of action 
on our own part will make the hyjiothesis come 
true. 
Shackle's definition of expectation is narrower, more 
restrictive and a less workable definition than previous def-
*Lange defined effective expected prices as the most 
probable price minus the risk premium which is the difference 
between the most probable price actually expected and the 
equivalent price expected with certainty. See Lange, op. 
cit., p. 31-32. 
^O. L. S, Shackle, Expectation In economics. Cam­
bridge, University Press, 19^9. p» 1. 
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Initlons. Shackle calls Tintner, Lange, Knight, Hart and 
most other economists' flefinitions of expectation the "or­
thodox view". As it has been mentioned before, the "ortho­
dox view" of expectations deals in terms of the degree of 
probability of the occurrence of the event to which the ex­
pectation refers. Shackle has been critical of the "ortho­
dox view" in treating uncertainty and argues strongly for 
his concept of potential surprise. He feels that in form­
ing exr'ectations It is easy to exclude some outco/aes as 
Impossible. If the existing assessment of the situation 
reraalns the same, the actual occurrence of any one of these 
impossible outcomes v;ould cause such extreme surprise that 
it is ignored. Other outcomes would range from a less de­
gree of potential surprise to no surprise at all. 
There are tv;o possible reasons for the individual to 
pay more attention to one of a pair of outcomes than the 
other: 
1, Ho may associate a different degree of potential 
surprise with them, 
2. The degree of desirability or undesirability for 
the jjair of outcomes may differ if both outcomes 
are desirable or undesirable. 
Shackle suggests that when the Individual contemplates the 
inner range of outcomes, each of which carries no potential 
sux'prlxe, the entrepreneur will concentrate his attention 
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on the best and worst hypotViesis In this ran?:©. If aoae 
Btill better outoomefs would only surpi*ls« hliv, a little, 
such outcomes will outbid for his attention ev«n the best 
of the Inner ran/re. Ke calls this cafno a posltivo degree 
of surprise. The entr8pro:aeur will focug his attention on 
two points: (a) the one beyond '/"hlch ths degree of poten­
tial surprise ovitwelghs the associated increase in the 
amount of gnln and (b) the one where the loss Is corre­
spondingly greater than the blggcRt proportion vrhlch car-
rifJD no potential surprise. At these two points tflll be 
found that particular prsir of h^n^otheROs vrhi.ch the indivi­
dual vtilll focuB hlB attfint.lon on since thoy represent for 
hira what he stands to gain and vjhat he stands to loee if 
they are carried out« In other words, one of these two 
hypotheses offers the greatest enjoyiaent and the other 
Btimulates the raosit dlstresjs by anticipation. In making 
coraparlBona, these aro replaced by the "standardized focus-
outcomes" - outcomes vjhlch give the aarae stimuli and carry 
nil potential eurpriso. If one axis (say, the vertical) 
raeaauree focue gain vrhile the othor axis (the hori^ontal) 
represents the focus loss, then the gambler indifference 
map can be obtained. In deciding between two alternative 
plana an individual will prefer the one represented by a 
point on the highest gambler indifference curve. Shackle's 
theory is based on an alleged inability of the mind to oon-
sirlfir slraultaneoufsly nmtually exclusive events. 
Shackle objects to the ufse of frequency-ratio probabll-
ity». He 8,rgued that for many important kinds of declsionB 
it will be impossible to find a sufficient number of prASt 
instancert which occurred under the same conditions; no well 
founded finjures of probability for different kinds of out­
come can be established from experience. However, tills ob­
jection is not a serious one. A general knowledge gained, 
from experience Involving similar but not Identical situa­
tions may be used as a base for forming a Judgment of the 
possible outcome for an event's occiirring. Shackle argued 
that even if the probability is established, many kinds of 
decisions are virtually unique for each individual. He 
points out that most Important decisions in the actual 
world are not made often enough to treat thera in this prob­
ability manner. However, this objection would not neces­
sarily strike at the orthodox theory. If an entrepreneur 
has only a single chance - that a failure forces him to go 
out of business - he might base his decision on the fre­
quency-ratio probability while liffilting the size of invest­
ment to counteract the prospect of failure. 
*In this procedure the indlvldiial lists in his mind the 
whole set of possible outcomes and anslgning some fractional 
value to each, whose sumnatlon is unity. 
Arrov/^" states that it would seora move reasomble to 
consider SViackle's concept of potential Rurprlee as a 
straightforward generall^iatlon of the NeyHan-Peareon theory. 
That is to say that the potential auj^priBe is to be attaches 
to the hypothesis which defines the probability distribution 
of future events. 
Degree of uncertainty 
Uncertainty iis a mental experience of indetermoncy de­
fined by a probability distribution of possible values of 
the expected price. The feeling of uncertainty is uniquely 
deternjined by the individual's anticipations for the future 
and his subjective estimate of their accuracy. As it has 
been shovm before, the assumption of single-valued expecta­
tions is naturally far from realistic and Hicks recognised 
2 
that. He characterized uncertainty in terms of dispersion 
of fuitlolpatlons (divergence between expected and realised 
prices), although he did not introdtice any specific v?ay to 
3 
measure uncertainty. Lange uses the practical range as a 
measure of the degree of uncertainty of the expectation. 
1 
K. J. Arrow. Alternative approac?ies to theory of 
choice in risk-taking situations. Econometrlca. 19: ^ Oih-
437. 1951. 
p 
^Hicks, op, cit., p. 130-140. 
-'Lange, op. cit., p. 29-34. 
He defined the practical range by the v/hole raiige of the 
probability distribution of any event occurring disregard­
ing the extreme values at both tails of the probability di3~ 
tributlon, 
ft'any economists use the Btandnrfl deviation, or the co­
efficient of variation as a measure of uncertainty. The 
type of information available will detennlne whether the 
range or the Rtandard fleviation should be used to measure 
the degree of uncertainty. If the available anticipatlona 
are based on certain objective data, the degree of uncer­
tainty can be conveniently meaisured by the standard devia­
tion. With a certain raethod of prediction, for a particu­
lar variable and for a number of determined years in the 
past, the frequency distribution of the errors in prediction 
can b© drawn. The entrepreneur expects several magnitudes 
of the price in question and various chancee are attributed 
to these magnltudea. A probability distribution of possible 
values of the expected price is drawn up, and the dispereion 
of the distribution Is used to measure uncertainty. 
Tintner^ indicates that uncertainty cannot be measured 
or characterized by Just a f ev/ of the parameters which de­
fine the subjective probability distribution of expectations. 
1 G. Tintnei*. The pure theory of production under tech­
nological risk and uncertainty. Eoonoiaetrica. 9: 305-312. 
19^H. 
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The nature of uncertainty can be expressed empirically only 
if these subjective probability flistrlbutlons are established 
in total, Tintner's aiDproach seemn to be the only meaningful 
concept of measuring uncertainty since each individual may 
react in a peculiar way to the exlRtenco of uncertainty. 
Types of uncertainty in agrricultural production 
In agricultural production three types of uncertainty 
are important: market uncertainty, technical uncertainty 
and technological uncertainty. 
Market uncertainty involves product and factor prices. 
Agricultural production takes time, in Borae casoB (beef) It 
takes an extended period of time, SetXNreen the time a de­
cision ie made and the time the farm products are ready to 
be sold, or the factors of pr^oductlcn to be bought, prices 
may change frequently, sometlmeB very drastically. This 
introduces the difficult problem of anticipating the effects 
of change in the significant prices. Thus the farmer at the 
time of planning does not know with certainty the prices he 
will receive from the sale of his products nor the prices 
he vflll pay for resources used throughout the production 
Process. Consequently market uncertainty describes a situa­
tion in v;hich decisions must be made under inconplete know­
ledge of future prices. 
Technical uncertainty is present in agricultural pro-
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duetion If the procluctio7i fur.ctloii of a given product iP not 
known vfith certainty. In other v/oinfts, the farmer cannot <1e~ 
termine in act vane© the actaal physical output profluced by a 
particular combination of resources used. Th!---t is to say 
that at the time of planning the physical output from a 
given plan may be viewed as a probability distribution of 
possible results. Also, in agricultural production sorae in­
fluences, either wholly or largely outside the control of 
the f.armer, affect production. Such influences are rainfall, 
temperature, plant diseaBea, hall, wind, etc. Consequently 
farmers cannot determine in advance the actual physical out­
put to be achieved using a particular corcbination of re­
sources. The farmer must base his decision upon his expec­
tations of the output. 
The third kind of uncertainty, technological uncertainty, 
is present in agricultural production since innovations lead­
ing to changes in the quantitative input-output relationships 
cannot be foreseen accurately. An Innovation would develop 
a new production function siich that a greater output of pro­
duct Is produced from a given total of factors of production 
or would decrease the amoimt of input used to produce a given 
output reducing total costs. The only exception v;ould be 
the case in which the Innovation reduces the technological 
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uncertainty. With the exct^ptlons^ of this teo^inologlcal un­
certainty, an innovation is alvrays output increasing in the 
aggregate because by saving factors used to produce a given 
output by the farmer, it frees resourcen for expanding pro­
duction in other industries. However, the type of innova­
tion introduced (whether it is total output and total cost 
increasirif? or total output conntant and total cost decreas­
ing or total output increasiri^ and total coBt decreasini;) 
and the elasticity of the demand for the specific product 
will determine the manner in which farm net returns are af­
fected. An innovation may or may not increase the Income of 
farmers as a whole, depending on the forces mentioned above. 
However, the few fai*mer!5 v;ho flret adopt the technique will 
have greater income until most farraere adopt the technique. 
Failure to adopt the technique by some farmers will reduce 
their rettirns in comparison to others who adopt the technique. 
A-d.lustnient of the firm to risk and uncertainty 
For any one individual or firm the response to uncer­
tainty, as reflected In resource use, is determined by his 
future expectations, his financial position, his previous 
training and experience, his pattern of reaction to uncer-
^E, 0. Heady. Basic economic and welfare of farm tech­
nological advance. Jour. Farm Econ. 31: 219-316. 19^-9. 
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talnty ana the conditions under Khlch he makes his decisions. 
If the individual or the firm is confronted with risk and un­
certainty, he usually tekes aomo precautionary ineaaures to 
face these unforeseen contingencies. These precautionary 
measures either reduce the range of possible results, in­
crease the firm's ability to withstand unfavorable contin­
gencies, or both. Various types of precautioyiary measures 
adopted by the individual or the firm to meet risk and uncer­
tainty are outlined below. 
Insurance. In cases involving merely risk the farmer 
can often Insure against the occurrence of an unfavorable 
outcome; therefore, the Insurance premium can be charged, as 
a fixed cost to the firm and the probability of losses aris­
ing from such sources need not affect the formulation of 
production plans. Since the insurance p2»eiaium is a fixed 
cost and not a function of the output, the most efficient 
combinations of fixed and variable resources have not been 
affected. When the firm is not financially prepared to carry 
its own Insurance program over time, such Insurance facili­
ties are \iseful in increasing the efficiency of resource use. 
In agriculture insurance is available for protection of most 
farm buildings and crops from fire, wind, hail and other 
ha?:ards. Situations involving uncertainty are not insurable 
and consequently the entrepreneur cannot protect the firm 
against uncertainty by Insurance, Under uncertainty the en­
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trepreneur has no knowleflRe of what losses are likely to oc­
cur, 
1 
Dlveraification. Product or enterpriije divoralficatlon 
has been adopted by farmers as a precautionary measure to re­
duce the dispersion of the anticipated prices and profits. 
I'hls reduction In variation Is due to the fact that diversi­
fication x^lll lead to the selection of product.*? which as a 
group have lower variation than the average variation of the 
group when each product Is considered separately. 
The implication of diversification Is fchat the probabil­
ity of large losses occurring simultaneously in all enter­
prises and the variability of net Income from the vihole firm 
are greatly reduced. Since there are restrictions on the 
amoimt of funds that can be borrov/od, lovrering the dispersion 
of income through diversification would be an important goal. 
The entrepreneur who cannot v;ithstand heavy losses through 
the firm will depart from the optimum corablnatlon of re­
sources v^hich woTild lead to a maximum income. 
Diversification reduces income variation by lowering 
the dispersion of the vreighted prices of output and also by 
lowering the physical output. The reduction In the proba-
bilir;y of total losses by diversification depends upon vfheth-
^Johnson, op. clt., ^ 8-5^. 
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er the prices of the products In que(5tlon vrere independent 
or not. If the prices of the products were Independent, 
diversification would reduce the incone variation, Enter-
prisee which would exhibit negative correlation or the 
lowest positive correlation of net Incorao over time must be 
combined to reduce the variability of income. Those enter­
prises with high positive correlation of net income would 
not reduce the net income variance by a significant arcount. 
Consequently there would be little advantage In diversifi­
cation In that case. 
However, diversification has some limitations. Its 
Influence in reducing the income dlBperalon cauBed. by major 
v/eather and econoralo changes is likely to be much less 
marked. This is due to the fact that the general dera^md 
conditions are of more significance than the su]>ply situa­
tion for specific comraoclitles in influencing the prices of 
all farm products together in one direction or the other. 
In time of depression, diversification would accomplish 
little in reducing cyclic effect on income. Also, vj}.en ag­
ricultural production conditions are very favorable or un­
favorable, diverElflcation does not reduce output variations 
appreciably. Consequently if the general demand conditions 
are stable or normal weather prevails, cliverslfication tends 
to reduce income dleperBion. 
Aside from the cases of diversification utilized to 
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ralnlmlz© costs because of the complementary of products In 
using land and labor, diversification provides a coBt to 
the society as a vvhole. B'anuers sacrifice income because 
of their desire to reduce their income dispersion. Prom 
the standpoint of the society as a whole, resources would 
have been used more efficiently than vrlthout diversification. 
The aggregate product could be increased and a greater \itll-
ity v/oiild have been derived if the firm produced according 
to the law of comparative advantage. 
Timing of production. Timing of production Is the pro­
duction and the sale of the same physical product at differ­
ent times during a year. An example of this c-3.se is the pro­
duction of hogs to be sold at two or more different times 
during the year, vThe distribution of production over time 
is simply diversification over time with a single product. 
The motive of timing of production is to reduce Income vari­
ation, If seasonal variations are irregular or affected by 
certain external factors not readily recognized in advance, 
the distribution of production over time may be adjusted to 
reduce income variation. This is due to the fact the prob­
ability of a lurge loss from the distribution of production 
over time is less than the probability of the same loss if 
all the commodity is produced for sale in one time period, 
and prices in different times of the year are likely to have 
negative correlation (or very low positive correlations). 
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However, as has been mentioned before (diversification), 
the distribution of production over time causes inoorae losses 
to the farmers anfl inefficient use of jTescurcea to the so~ 
ciety as a whole. Nevertheless, farmers take this precaution 
because they have preference for safety. 
Cost flexibility^. In agriculture the farmer cannot an­
ticipate accurately the exact scale of production for each 
future production period. If the farmer were to find that 
the disstributlon of hlfi aosets tneanf? sharply rising costs for 
output greater or smaller than the most probable anticipatedi 
output (average), he would be better off if ho allowed for 
flexibility in his planning. In Pigiire 1 the coat curves of 
the flexible and Inflexible plans are illustrated. Is 
the average cost for the inflexible plant while ACg is the 
average cost of the flexible plant. Between output A and 
G the U3e of an inflexible production plan results in lower 
average costs. Say It the optiraunj output OB, the inflexible 
plan has loiter overage unit cost by R3 than the flexible 
plan. Then at that optimiun output OB the cost flexibility 
has reduced the net income of the firm (by HS times OB). 
But output at a point less than A or greater than C vjill be 
^0. Stigler. Production and distribution in the short 
run. Jour, Pol. Boon. 4?: 305-327. 1939. 
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Figure 1. Cost Curves of Flexible and Inflexible 
Production Plants. 
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more profitable ^^lth the flexible plan elnce In the case of 
the Inflexible plan the average unit cost v?lll be much higher 
than with the flexible plan at these points, When output iB 
cr^ the inflexible plant has an extremely high average unit 
cost while the flexible plant has slightly higher average 
unit coBt than in the case of the optimum output 0^ and the 
inflexible plant vjould have to go out of buBiness if it v/ere 
in a competitive market. Connequently the entrepreneur will 
build a flexible plant in the sense that it is relatively 
efficient over a considerable range of output — at that cost, 
however, the flexible plant would be isiore efficient than the 
Inflexible plant at capacity (output 03). However, in ajiy 
production period in which the firm produces output between 
A and C (say 03) cost flexibility has given inefficient re­
source use since the same product can be produced using fewer 
resources with an inflexible r^lant. 
Time flexibility. If the entrepreneur expects more in­
formation that v;ould enable hin to isjjprove his estimates be­
tween the date of planning and a future date, it would be 
preferable to postpone some decisions until this information 
is available^. He has to adjust his production proceaaes to 
allow this introduction of time flexibility. The probability 
0. Hart, Anticipations, uncertainty and dynaraic 
planning, Chicago University. School of Susiness, Studies 
in Business Administration, 6: 1-9B, 19''^0, 
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of breaking the production x)rocesBes down into several stages 
Instead of carrying production from the rav/ material directly 
to the salable product, would enable the entrepreneur to re­
duce the time period over which anticipations raust be formu­
lated, The introduction of time flexibility into production 
processes make it posaible to take advantage of an unexpected 
ly favorable jnarket or avoid losnee from sudden price decline 
Time flexibility as a precaution to uncertainty is use­
ful in livestock feeding. Steers can be fed cheap roughage 
while large quantities of concentrates may be hold in storage 
If there is a sudden rice In beef prices, steers can be put 
on an intensive finishing ration and marketed vjithin two or 
three months. It would be possible to achieve the same de­
gree of finish more cheaply If steers have been fed during 
the whole period on a less concentrated ration. Consequently 
time flexibility Involves costs. A given physical output can 
be produced at lower cost if the entrepreneur has adopted 
the Inflexible plan. The cost of time flexibility can be 
Illustrated by Figure 1, Feeding the steers on cheap rough­
age and if prices rise, feeding them intensively for a short 
period will be considered the flexible plan. Feeding the 
steers on a less concentrated ration during the whole period 
will be considered the inflexible plan. Then the interpre­
tation will be the same as mentioned before. 
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Enterprlne flexibility. Enterprise flexibility permits 
adaptability to long run changes In prices. ITie entrepreneur 
will construct a plant In a way to allow flexibility In shift­
ing from one product to another If he Intends to keep this 
plan In production over a long period of time. For example, 
in agriculture the farmer will build a pen-type barn (flex­
ible plan) rather than a atancheon bam. However, the nature 
of plant v;hlch the firm will adopt depends on the firm's ex­
pectations of future price-ratios between alternative products. 
If the firm's expectations are uncertain (price inatablllty) 
it would be profitable for the-' firm to select a flexible 
plant rather than an inflexible plant. But if the firm's ex­
pectations were certain, the flwi should Relect an Inflexible 
plant which produces the same product comblnationB v/lth fevr-
er resources. 
The choice between flexible and inflexible plans is il­
lustrated In Figure 2, The opportimity curve c'd' repre­
sents an inflexible plant whild cd represents a flexible 
plant of equal investment and costs. %% and NgBj? I'epro-
sent the iso-revenue curves which are tangent to both the 
flexible and inflexible plant. At these points of equili­
brium where or NjRj are tangent to both the opportunity 
^E. 0. Heady, Uncertainty in market relationships and 
resource allocation in the short run. Jour, Farm Econ, 
32: 2k0-2^ ?. 1950. 
Figure 2 ,  Choice Between Flexible and Inflexible Plant. 
Figui»e 3. Cost of Flexibility. 
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curves c'd' anfl cd the firm is Indifferent between the flex­
ible and the Inflexible plant. If the price-ratio anticipa­
tions fall outside the limits Indicated by the lac-revenue 
curves and, flexible plan is more profitable. 
Curve CQ of Figure 2 shows that case where the entrepreneur 
expects that anticipaterl price-ratio to cliange to C(5, Ac­
cordingly the entrepreneur will prefer constructing a flex­
ible plant, since flexibility yields higher returns. 
The inflexible plant will be more efficient if the rel­
evant range of price-ratio expectations lies between the Iso-
revenue curves ^2^2* figure 3 shows the cost of 
flexibility. Again c'd' represent the opportunity curve of 
the inflexible plant while cd represent the opportunity curve 
of the flexible plant using the same resouixjes, ^2^2 
sents the actual price-ratio. With the inflexible plant 
of X and OY^ of Y are produced, while In the case of the flex­
ible plan the firm produces OX of X and OY of Y which are 
less than the quantities produced of X and Y under the in­
flexible plant. YY^ of Y and XX^^ of X show the loss in ef­
ficiency to society from using the flexible plant Instead of 
the inflexible one (using the same quantity of resources in 
both plants). Also the firm would lose Income from using 
the flexible plant by the d.lfference In revenue between the 
iso-re venue curves and 
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However, for a firm which expects Ita output comblm-
tlons to vary outside the llralts A and B (Figure ,?) and altjo 
expects price Instability, the flexible plant vflll yield 
greater returns and more products to the individual and to 
society from an equal outlay. The Inflexible pljint is more 
efficient for any output combination falling within the 
limits A and 3 because a greater product combination vrlth 
an equal outlay can be produced. 
Restricted scale of resource use. The effect of uncer­
tainty on the corablnations of factors of production employed 
In agriculture is of great Importance. The existence of un­
certainty In agriculture has restricted the scale of the ag­
ricultural firm and has tended to place greater emphasis 
upon the use of labor and upon short time InvestmentB rather 
1 than long i^n Investments . This is due to the fact that 
most farmers cannot meet an extensive scale of fixed outgo­
ing payments If conditions are adverse over a period of 
time. Moreover, it may result In the loss of a large part 
of their assets and endanger the existence of the firm 
through time. The restricted scale of the agriculture fl3?m 
and the emphasis upon labor In agriculture results in lower 
standard of living and uncJeremployment in agriculture than 
would exist with less uncertainty, 
^Johnson, op. clt., p. 57-71. 
^3 
The existence of uncertainty In agriculture is most 
commonly associated with the use of capital. Capital ration­
ing in agriculture is a consequence of uncertainty. There 
are two types of capital rationing in agriculture: (a) in­
ternal capital rationing and (b) external capital rationing. 
Internal capital rationing or self imposed capital 
rationing causes farmora to iiae less than the amount of capi­
tal ivhich v;ould be the most profitable. They prefer to keep 
a certain quantity of capital in a liquid form to meet unfore­
seen contingencies rather than investing this quantity in a 
production process where it could earn more than the existing 
rate of interest. 
External capital rationing is the inability of the bor-
rovrer to obtain all the capital funds desired at the going 
rate of Interest, Because of technical and market uncertain­
ty, lenders restricted the amounts of borrowed funds. In 
PigUTO 4, mn is the anticipated marginal efficiency of capi­
tal to the firm while RP is the prevailing rate of Interest, 
The quantity of capital CB (where RP Intersects mn) is the 
optimum anticipated amount of capital to be used by the firm. 
In the actual world the firm usually uses the quantity OA 
v?here the anticipated marginal efficiency of capital is 
higher than the going rate of interest. This is because of 
the existence of capital rationing in agriculture (internal 
or external or "both). In other words, part of this restric-
m 
m 
O 
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Figure 4. Capital Rationing In Agriculture. 
tion in the use of capital is due to the uncertainty associa­
ted with the anticipation of the marginal efficiency of 
capital and the other part is due to the liquidity prefer­
ence. 
Capital rationing affectn the efficiency of resource al-
ocations in two ways. First, it affects the combinations of 
factors used by using more of some factors and severely re-
atrlctlng the use of other factors. The existence of capital 
rationing leads the firjn to employ too much labor relative to 
other resources. 
Second, because of cfiipltal rationing the farmer may not 
be able to extend the scale of the firm to the desired 
point, ConBequently capital rationing is partly resuonsiblG 
for iiialallocat-ion of resources In agriculture. It leads to 
too many small-scale farms — too small to utilize family 
labor. Also, capital rationing in part is responsible for 
underemployerant in agriculture by using much labor per farm­
ing unit. 
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REVIEW OF EMPIHICAL STUDIES 
In recent years the attention of agricultural economists 
has been drawn to the field of expectations and uncertainty -
a field rel.'jtively unexplored by research workers. These 
recent empirical studies cover two types of uncertainty: (a) 
objective uncertainty and (b) subjective uncertainty. 
Objective Uncertainty 
Under objective imcertainty^, the prices of all factors 
and all products and the yields are anticipatecl definitely 
and with certainty (probability equals one). It has been 
assumed here that entrepreneurs predict future outcomes by 
applying a method of prediction based on certain objective 
data. Two conditions must be satisfied to make this method 
useful: 
1, For predicting a certain variable repeatedly the 
entrepreneur must apply the same method of pre­
diction consistently. 
^J. Steindl. On risk. Oxford Econ, Papers. 5' ^3-5^, 
19^H. 
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2, Most entropreneurs must use the same method of pre­
diction (for predicting that particular variable), 
Thus the degree and the frequency of the errors in pre­
diction will depend on the method of prediction used and the 
variable in question. The following empirical studies dealt 
with this type of uncertainty. 
R, H. Coase and R. F. Fowler^ suggest in their article 
that five possible assumptions can be made about the nature 
of farmers' expectations; 
1, Farmers assume that future prices will have def­
inite relation to present prices, 
P., Farmers assume that future prices vxill change at 
a rate equal or loss or greater than the present 
rate of change. 
3, Farmers assume that future prices will have def­
inite relation to present prices but modified ac­
cording to the present rate of change. 
4. Farmers assume that future prices will bear a def­
inite relation to an average of past prices, 
5. No assiunptions are made by farmers. 
About the first assumption, they show empirically the 
relationship of the future prices with the present prices 
^H, H. Coase and R. P. Fowler. The pig cycle in Great 
Britain, An explanation. Economics (N.S,), 4: 55-65, 
1937. 
48 
Is not clear. Also, Coase and Powler state definitely that 
the asBtunption that farmers believe that the rate of change 
of price will continue unch/in^ec! is Incompatible with the 
observed facts. Even if tViere is aomessecular trend in a 
certain period, statistical analysis shows this asBumption 
Is invalid, Coase and Powler examined empirically the pos-
Blbllity that the expected price vfhich corresponds to any 
actual price will be different with different rates of 
change in price. The results were that no definite relation­
ship can be obtained. They shoiv that unv;eighted avora^^es for 
different periods do not correspond with the prices actually 
expected; even vjrelghting more recent prices v/ould not seem 
to improve the fit. However, Coase and Fovrler found that 
the assiimptlon that the farraers ciefer their predictions un­
til certain other aspects of the problem have been elucida­
ted was reasonable. In a previous article Coase and Fowler^ 
rejected the assumption that farmers assume that present 
prices and costs will continue unchanged in the future. 
2 
D, Gale Johnson evaluated the accuracy of expectations 
if farmers consistently follovved some given models by which 
expectations are derived, Johjison tested empirically the 
^R, H» Coase and R. P. Fowler, Bacon production and the 
pig cycle in Oreat Britain, Economics (N.S,), 2: 142-167. 
1935. 
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"Johnson, op. cit., p. 7?-82, 
model that present year price will be the expected price 
for next year by calculating year to year variation in 
prices received by farmers for several products over the 
period of 1910-^^3. He found that the average annual change 
in price ranges from 1? to 48 points on an index with a 
base period of 1910-14-. He states also that the average 
error as a percentage of the mean of prices for the 1910-43 
period ranges from 12 to 35. In 50 percent or more of the 
years the error was greater than 10 percent. His conclusion 
was that this particular model gives rather imsatisfactory 
results. He shoi^s empirically that year to year variation 
in the price ratio of selected agricultural products is not 
markedly different from the variations In actual prices. 
Hence this model would obviously lead to disappointment in 
many cases. 
Johnson compares the accuracy of expectation by apply­
ing four models^ to the prices of three crops and the hog-
•"1, The present price will be the same as next year, 
2. The future price of next year vrlll bear the same 
proportional relationship to the present year's price as the 
pret3ent year's price did to last year. 
3. The farmer may assume that prices will be normal. 
He defined normal prices by the average price of the last 
four years, except where the price changes by more than 20 
percent from the last to the present year, In which case the 
present price is assumed as the new normal price and the av-
erglng process starts from this point. 
4. The expected price is the mean of the present and 
normal price. 
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corn ratio over the same period {1910~^l-3), He states that 
for estimating dollar levels of prices the model that next 
year's price will be the same as this year's price is the 
best of the mechanical procedures. For estimating relative 
prices a relatively long-time average ratio appears to be 
the most satisfactory. However, Johnson concludes from his 
analysis that none of these simple models will provide en­
tirely satisfactory results, 
J, R. Dow^ tested empirically the model of future mar­
ket prices as the expected prices for future periods. In 
order to test the degree of accuracy of expectations the sys 
tem of future prices set up at the beginning of the season 
V7aB compared with the series of current prices that were 
actually realized through the season. It. is also possible 
to show hovT accuracy of expectation changes through tine and 
how the price of a given contract approaches its final value 
Dow studied the future prices of the American cotton market 
during the period from 19'?l-22 season to that of 1937~3B. 
For a period of expectation of eleven months the average de­
viation from the final price is 20 percent. This deviation 
gives an indication of the inaccuracy of expectation. As 
the period of expectation beooraea shorter the average devia-
R, Dow, The inacctiracy of expectations, Economica 
(N.S.). 8: 162-175. 19^1. 
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tion decreases fairly steadily. 
However, future prices differ from the expectations and 
probably less by the amount of risk premlvun. I)o*.« calculated 
the above average deviations after alloviance had. been made 
for risk This allowance InoreaseB the size of the 
positive deviations but decreases that of the negative ones. 
The average refjults are only affected to a slight extent as 
long as the distribution of the x^osltlve and negative terms 
Is fairly random. However, this adjustment may be criticized 
for It Is not certain that the risk premium Is alv/ays posi­
tive. Moreover, a season of relatively stable price .might 
also lower this risk premliun. 
C. Christ^ compared the predictions of hia econometric 
model (revising Klein's original model) with the predlctiona 
of what A. Marshall calls "na.lve" models, Klein's econome­
tric model la an attempt to construct a system of simultaneous 
equations to predict short-time changes in Important economic 
phenomena. In Christ's study two "naive" models were used. 
Naive model 1 says that the value of each variable next year 
v/ill be Identical with its value this year plus a random 
normal disturbance; naive model 2 says that the value of 
each variable next year will equal this year's value plus 
^C, Christ, A test of an econometric model for the 
United, States, 1921-19i|'7. Conference on Business Cycles, 
p. 35-10?• New York, National Bureau of Economic Research, 
Ino, 1951. 
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the change from last year to this yenr plus a random normal 
disturbance, Christ's revision of Klein's econometric moflel 
does no better than the incomparably cheaper naive models 
for the one year for i^hich Christ could make the test, 19'^8. 
The econometric model makes larger errors (measured in ab­
solute valxies) than the naive model 1 for approximately half 
the variables predicted, and its average error is larger 
than the average error of the naive model. In fact the pre­
dictions for 19^ Tnade by the equations of the reduced form 
are, on the average over all equations, worse if the re­
stricted least squares method is used instead of the ordinary 
least square method. However, the econometric model through 
its reduced form predicted better those variables that 
changed more than usual. This is not surprising because 
naive model 1 assiimes no change and hence it does not do 
v;ell when there are large changes, although it predicted 
better the variables that changed less than usual. On the 
other hand, the variables whose predicted 19^7-48 changes 
vjere greater or smaller than average are not uniformly 
better predicted by the reduced form than by either naive 
model. It can be concluded that it is not possible to tell 
in advance which method (the reduced form or a naive model) 
is likely to predict better the variables. 
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M, Frledraan^ in his comment on Christ's study stated 
that the naive models provide an alternative standard of 
comparison which can be viE5eci for one year or many years and 
which takes account of serial correlation. He indicated 
that they are in norae sense alternative hypotheses egainBt 
vrhioh to test the liypothesls of good prediction jaade by the 
econometric model. 
Subjective Uncertainty 
fiubjeotlve uncertainty can be defined by a priori prob­
ability of the probability dlRtribution of anticipated 
prices. The previous assumption of elngle-valued expecta­
tion, that the prices of all factors and. all products and 
the 3''ield6 are anticipated with certainty, is a somev;hftt 
artificial aBsumptlon and it is, of course, far from real­
istic. More generally, farmers anticipations for the future 
are to be regarded as uncertain. If a selling price is to 
be estimated for any future date, a guess can be made as to 
what it will be but the farmer will not have perfect confi­
dence in his guess. 
Some empirical studies were designed to determine how 
^M. Friedman, comments on C. Christ, op. cit., p. 107-
11^^. 
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farmers with Imperfect knowlerlge of future events actually 
formulate their decisions in response to changes inherent 
in the economic environment in v/hicb they operate. Surveys 
vrere planned to find out the nature of farmers' price ex­
pectations, Cuestions vrere asked as to v/hat single price 
the farmer considered to bo most probable, what range of 
price he considered might occur, etc. The following empiri­
cal studies dealt viith this type of uncertainty, 
T. W. Schultz and 0, H, Brov/nlee^ attempted to deter­
mine what expectations farmers held and whether these ex­
pectations had any consistent relationship with past exper­
ience, Certain models were tested for the expected yield 
of corn and the price of hogs, i^or corn yield expectations 
three models were tested: 
1. Expected com yields will be the same as the long­
time average yield. 
2. For next year's yield the faraers would give the 
last three years the same weight as the lonij-time 
average, 
3. Future expected yields will be the same as the 
present year's ylelf^s, 
^T, W, Schultz and 0. H, Brovmlee, Two trials to deter­
mine expectation models applicable to agriculture, Cuar, 
Jour. Econ, 56J kB7-^96, 19^2, 
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To test these models a stratified rancioro sample was 
used in selecting the fariiis, A field survey vms accomplished 
in which 200 farmers were interviewed to obtain the data. In 
Keneml the exrjeo tat ions of the farmers were rather close to 
the second model, and. in this particular instance it seemed 
to provide a rather good explanation of how farmers appar­
ently arrived at their expectations. 
Three models were also tested for price expectations 
for hogs; 
1. Expected hog prices villi be the same aa the present 
year's prices. 
2. Farmers expect hog prices to continue their decline 
as they had for the last three years. 
3. It was asBUEied that faraers expect hog prices to 
increase since they have now reached their lowest 
level and this increase vjill be at the same mte 
as during the past decline, 
A survey from a sample representing a cross section of 
Iowa farmers was accomplished to obtain the most probable 
price for hogs vrhich farmers expected to prevail in December 
1940. The first model appeared to be the best* but there 
was a considerable dispersion of the expectations of the 
farmers. 
«The divergence between hypothesis and observation was 
0.19 for model 1, -1.76 for model 2 and 1.3B for model 3* 
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0, H, Brownlee anfl W, Qalner^ attempted to obtain more 
precise notions regarding the nature of farmers' anticipa­
tions. A survey vxas aocomplished clAiring March 19^7 in cen­
tral Iowa and It was designed to obtain some notions regard­
ing (a) the most probable orlces, (b) the dispersions of 
these prices, (c) the farmers' production plans, (d) farmers' 
beliefs with respect to technological conditions in planning, 
and (e) the "uncertainty preferences" of farmers. 
Farmers were asked (in March 19^7) what they expected 
as the moat probable price for corn and soybeans in December 
19^7. Ihe mode of the frequency distribution of most prob­
able corn and soybean prices was belovi the March 19^7 cash 
price. Farmers in this sample were generally pesslmiatio 
regarding the movement of farm prices between March and 
December 19^7. Also, the farmer was asked to specify his 
estimate of the probability that the price would be either 
as much as ?5 cents above or below the moat probable price. 
Sixty-four percent of the interviewees stated that this 
probability v;ould be 0,8 or higher. Additional information 
was obtained to determine -the symmetry of the distributions 
relating to price anticipations. The probability distribu­
tion of the expected prices of soybeans tended to be skewed 
^0, H. Brownlee and 'a. Gainer, Farmer's price anticipa­
tions and the role of uncertainty in farm planning. Jour. 
Farm F.con. 31*. 266-275. 19^9. 
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to the right while for com the direction of skevmess of the 
probability fl.istrjhutlon of expected prices was inconclusive. 
Horoover, Brownlee and. Gainer attempted to gain some 
insight into the importance of various economic and techno­
logical elements in conditioning plans. Farmers were ques­
tioned regarding differences between their 1946 acreages of 
corn, soybeans and orxte and their 19^7 plans for these crops. 
The results shovred inflexibility in changing plans in re­
sponse to anticipated price changes. Also, this study shovjed 
that farmers tend to use the avera.f^e yield during the pre­
vious five years as the expected yield for next year's corn 
and soybe-in yield expectations. It appears likely that less 
uncertainty Is attached to yield expectations than to price 
rxpectations. The replies to the questions relating to un­
certainty preferences Indicated a preference for uncertainty. 
This is due to the fact that most farmers desired to have a 
contract price for corn and soybeans higher than model price 
anticipation, 
1 A, 0. Ball attempted to find out the degree of accuracy 
of expectations which farmers use in planning production and 
also to find out what is the extent to which farmers formu­
late expectations in accordance with economic theory. Four 
^A. G. Ball, Expectation in the agricultural firm. Un­
published M. S. Tniesls. Ames, Iowa, Iowa State College Li­
brary. 1950. 
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separate surveys were accomplished, the firfst of vfhlch was 
made in December 19^7 ^ nrl then after six months another sur­
vey was raade and GO on. The fourth survey vxas made in .Tune 
19^9. 
Ball stated that uncertainty related to yield expecta­
tions is lesfj than lincertainty attached to price expectationo 
since fluctuations in yields are small compared to t>iose in 
prices. Ball's study Indicated that the average predictions 
of the most probable price of a relatively large group of 
farmers reflect the trend of price chaiv.ve. With the passage 
of time the accuracy of expectations for a large group of 
farmers may increase. Errors in price expectations vary for 
the same commodity over tirae and between commodities too. 
Most farmers can predict the direction of price change for 
most co-iraodities between production pei»iods and adjust their 
expectations accordingly. 
Farmers had in their minds a probability distribxition of 
expected prices as indicated by their willingness to express 
their expectations in terras of a range. There was some evi­
dence that the distribution vms skewed to the right. For a 
large group of faiTnors the average probability distribution 
of expected prices varies with the commodity and the produc­
tion period. 
The individual is consistent in his expectations during 
a single production period and the minority of a largo group 
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of farmers has greater accuracy in price expectations (on 
the average) than the majority, Ball'E study also indicated 
that most farmers preferred a positive risk premium as indi­
cated by their willingness to accept a lower certain price 
than their most probable price. The fact that the number 
of farmers vrho gave estimates varied inversely v;lth the 
length of the period of time from the date of the survey to 
the date for x-^hich fche price eatiraate v/as required supports 
the existence and variation of economic horizons between 
individuals. Farmers' long tenn price expectations v^ere 
pessimistic since they expected agricultural prices in 195^ 
to fall to 53 percent of the 19^7 level. 
D. B, v;illiams^ attempted to find out about the nature 
of farmers' price expectations, their uncertainty p3?emlunis 
for com and their risk and lincertainty preferences. The 
survey extended from March 29 to April 25» 1950* An area 
cluster sample was dravm from the population. There was 
some evidence that farmers consider future prices in terms 
of a range of possible prices, within this range a most 
probable price can be discerned. The most probable price 
I'fas not simply a moan of all prices expected "but could be 
at the lovrer limit or upper limit of the range depending 
^D. B. Williams. Price expectations and reactions to 
uncertainty by farmers in Illinois. Jour. Farm Econ, 33! 
20-39. 1951. 
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on the size of the crop the farmers expect to have. However, 
in a few Instances farmers stated expectatlone in term^ of 
single price without a rang© of expected prices. 
Williams's study Indicated, that farmers projected pre­
sent prices for corn (December 195^) into next year prices 
(recember 1951 )• Partners tended to indicate that their own 
ideas as to expected price levels were unimportant. This 
study has shovm also that farmers tend to round off expecta­
tions, A coefficient of correlation "between the pairs of 
expectations (two coramodlties) was calculated, A. low corre­
lation vrould show that farmers tend to consider each commod­
ity separately vr'nen forraulating expectations and vice versa; 
if the correlation is high, farmers tend to consider coi.-Biod-
Ities together, Williams's study indicated that there is 
some evidence to support the proposition that famiers do 
formulate expectations for particular ooramodities separately. 
Also, this stufly has shown that there v/as greater variabil­
ity of the hog-corn and beef cattle-corn price-ratios in 
comparison with the variability of the corresponding infiivi-
dnal prices (coefficient of variation was taken as a measure 
for variability), 
Williams's study indicated that most fanciers expressed 
a desire not to contract to sell tlnelr corn In advance at a 
price equal to that v;hioh they expressed as most likely. 
Farmers in the allotment who did not contract In advance can 
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store their corn under f^ovemment loan, or If the fanners 
are not In the allotment they tfoulfi remain free to sell 
their com. 
Thus most farraers, contrary to accepted economic theory, 
•preferred a negative risk premium. In an attempt to measure 
the different attitudes of farmers toward risk mid urioertoin-
ty, farniers were asked sure-chance questions. The replies 
indicated that farmers preferred certainty*. Also, an at­
tempt was made to find out the degree of associations between 
sure-chance choices and economic and social factors. The ro-
Gults shovred that the uncertainty preferences of farraers 
Tfere conditioned by such factors as the time operators 
started farming, capital Invested by the farmer, education, 
age, tenure and the number of dependents. 
^Thls contradicts the fai*mers* preference for xmcertain' 
ty in the risk premium questions. 
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FORMULATION OP EXPECTATION M0DF,I^3 
The most difficult aspect of farm inanageinent arises 
when the farm manager Is faoeci with the problem of formula­
ting his yield and price anticipations in the dim light of 
his imperfect knowledge of the significant future eventB, 
and in allocating his resources according to these expecta­
tions, The existence of uncertainty influences the process 
of decision making and affects the goals of the fanner. If 
expectations are uncertain, the farmer cannot maximize his 
profit (by equating marginal revenue to marginal cost). He 
V'/ill sacrifice some income in favor of safety. Also, im-
certainty causes inefficient allocation of resources for 
society as a whole. Th© inaccuracy of expectations is def­
initely the basis for uncertainty. Farmers are interested 
in minimiTiing the errors of their expectations. They will 
adopt any procedure v;hich mig'st help them in their forecast­
ing, The accuracy of the farmer's expectations v/ill deter­
mine to a large extent how closely the farmer achieves his 
objective of maximizing his profit. 
Farmers may use different procedures in formulating 
their expectations. Some fainners may use future market 
prices for predictlrig prices for those commodities which 
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have future markets, A few may formulate their expectations 
on the basis of market superstitions and guesses. Some far­
mers may use the expectations of their neighbors, while 
others may make forecasts on the basis of outlook reports 
published by the Bureau of Agricultural Economics and the 
Extension Services. 
The most common basis for formulating expectations is 
the farmer's experience in the past and present conditions. 
That is to say, that the future is closely related to the 
present and the past. There are tv;o things to consider: 
the influence of present prices and the Influence of the past 
prices and which is the stronger. If past prices cease to 
be completely dominant, some influence of current prices on 
expectations have to be allowed for. 
The farmer may be able to utilize the relationship be­
tween consecutive observations if there is some momentum in 
economic activity so that the current observation will be 
similar in magnitude to the one which follows it. The far­
mer may believe that future prices will be normal. In 
other words, he may assume that the future price or yield 
will be the same as the average of a past period. He may 
make his forecasts on the basis of the weighted or un­
weighted mean of the past yields or prices. Some combina­
tions of these characteristics may be used in making price 
or yield predictions. 
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Possible Expectation Models 
The farmer on the baols of his past and present experi­
ence raakes forecasts of his futui^e prices and yields. The 
methods or procedures of predictions that the fanner ubos 
will depend upon the limitations of time and data available. 
There are several methodn of prediction which can be used by 
farmers to iJtilise their present and pist experiences. It 
is assumed that farmers us© certain objective data* vrhen 
predicting their future prices and yields. In this study it 
is assumed also that (a) the individual fanner applies the 
same method of prediction repeatedly v?hen predicting a cer­
tain variable and (b) most farmers use the same method of 
prediction for predicting any particular variable. Ilius, 
the degree and the freqtiency of the errors in prediction 
will depend upon the method of prediction used and the vari­
able in question. Some economists^ have indicated that some 
mechanical models based on past and present experience can 
be used by farmers In formulating their price and yield ex­
pectations, 
flethods of prediction have been classified in four broad 
-This study is basec) on objective uncertainty, 
1 See previous chapter# 
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categories^. They are: (a) the stationary method, (b) the 
continuity method, (c) the rate of growth method, and (d) 
the quasi-scientific method. A farmer ueln^; the atationary 
method will use in his forecasting the average value of a 
variable during a certain period. This type of prediction 
is based on the assumption of a stationary devQlopment of 
the variable. The extent of the deviations of the actual 
values from their averages (during that certain period) will 
Indicate the degree of uncertainty. This degree of uncer­
tainty depends largely upon the extent of fluctuations 
around the average value; the greater the extent of fluc­
tuations around the average value the greater is the degree 
of uncertainty. 
The continuity method uaes the last observed value in 
naklng forecasts for the next year, i.e. the value of the 
Inst year is the one pi'edicted for the next year. Over the 
vrhole period of observation the errors are the changes froia 
one year to the next year and so on. In the raoi'e complex 
continuous models the weighted or unweighted moving averages 
are projected Into the future. This continuity type is 
based on the assumption of a continuous development of the 
^Stelndl, op. olt,, p. 43-5^. 
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variable In question with no erratic ohnngos suddenly by 
Jerks from one year to the other^. The degree of uncertain­
ty vrith the continuity type depends on the average rate of 
change of the variable. The more violent the fluctuations 
are, the greater is the degree of uncertainty. 
2 
In the rate of growth type of tnodele a past or present 
trend of the variable in question is projected into the fu­
ture and fcras a basis for anticipations. Under this type 
of prediction the slope, the curvature and poRRibly other 
geometrical charactorlatlcB of the trend may be piKiJectod 
into the future. If the faraer projects the recent trend 
into the future, it will be asBuraed that the recent chaiige 
of the variable v/lll continue. 
The quasi-Bclentiflc njethod 1B one in which the value 
of the variable is predicted from observed values of other 
variables on the basiB that there is a correlation betvfoen 
these variables. Under this type single or simultaneous 
equations can be used to forecast the future prices or 
yields. However, Buch statistical techniques Biay be useful 
to organizations which can afford to collect the data and 
do the computations, 
^Ibld., p, ^^3-5^. 
2 G, Tintner, A contribution to the non-Bt-itlc theory of 
production. Studies in J?athematloal EconomlcR and Econome­
trics in Mencry of Henry SchultK, Chicago, University of 
Chicago. 19^2. p. 92-109. 
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Expectation Models in This Study 
In the past the accepted method of atudy of objective 
uncertainty was to use an index of variability as an index 
of uncertainty. That is to say, the greater the intertem­
poral variability in the eerieR, the greater la uncertainty. 
However, intertemporal variability is not alvjaye an accwate 
indicator of the degree of uncertainty although it is a nec­
essary condition for the exlBtence of uncertainty. If a 
highly variable series ia predicted with considerable ac­
curacy, the resulting low degree of uncertainty is a condi­
tion which Kould not be Indicated by an index of variability. 
Recent developments in the study of objective uncertainty 
emphasize the use of various expectation models (which in­
clude models for testing intertemporal variability) as in­
dexes of uncertainty. This newer aoproach allows an indi­
cation of the differential degree of uncertainty, a condition 
which could not be achieved by the use of the index of vari­
ability, This study will adopt the newer approach to. ob­
jective uncertainty. Various expectation models for prices 
and yields will be used. 
These expectation models are based on specific and gen­
eral experience of the farraer. For simplicity it is asauroed 
here that farnera as a group have certain techniques in com­
mon for formulating expectations for prices and yields. It 
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Is assumed also that farmers must use the same method con-
slBtently In repeated prediction of the variable in question. 
However, the formulation of expectation models in a consist­
ent manner throughout the entire forecasting period is far 
from reality since it assunjes that farmers do not leeirn from 
experience. 
Using the simpler mechanical models of expectations will 
usually represent an approach toward realistic conditions of 
production; farmers in most cases utilise simple characteris­
tics of the price or yield series in formulating price and 
yield expectation models. The number of possible methods of 
prediction In this study range from random models to seral-
sclentiflc prediction. In practice the amounts of available 
data restricts the number of possible methods used in pre­
diction, In the cane of a particular variable, the method 
which gives the smallest uncertainty would be selected. 
The various models by which price and yield expectations 
are derived in this study are the following;: 
Random price and yield 
This model indicates the use of a random price or yield 
from the past farming experience of the f'^rmer as the pre­
dicted value for the future year. If the farmer has several 
years of experience, he will pick a yield or price at random 
from this series as the predicted price or yield for the fu­
69 
ture year. This mo^el can be tested by comparing the random 
predicted value with the actual value. The logic for the use 
of the random model is the possibility that oonaecutive 
prices and yields will be independent. If the intertemporal 
variability x-:ithln the series in great, extreme errors will 
be possible and t^-'ls raofiel will produce entirely unsatisfac­
tory reoultB, 
Current price and yield 
The farmer niay project the current price or yield into 
the future. That is to say, the yield or price of the pre­
sent year is the one predicted for the next year. The logic 
for the use of this model is the possibility of utilizing 
the relationship between consecutive observations in fore­
casting future prices or yields. This model projects a cur­
rent value one period forward on the assumption of continu­
ous development of the variable in question. In other vrords, 
it assumes that this variable does not change suddenly by 
Jerks from one year to the other. This model also may be 
based on the assumption that the existing prices or yields 
will continue into the future. It can be tested by compar­
ing the average changes in prices or yields from one year 
to the next over the series of data used in, this study. The 
degree of uncertainty attached to this model depends on the 
average rate of chan^?;e of prices or yields. That is to say, 
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the more violent the fluctuations cf the variable in question 
(from one year to the other), the greater la the degree of 
uncertainty. There tends to be a greater continuity between 
consecutive obaervations in the price series arising out of 
the pregenoo of momentum in economic activity than in yield 
series. Consequently this model will provide better results 
in case of price series than in yiclfl series. 
Some empirical studies (Schults and 3rov;nlee; Williams) 
emphasize that farmers vrere predicting their future prices 
(corn and hogs) on the asRuniptlon that the current prices 
will continue into the future. This ttiorJel is of further im­
portance since if farmers assume thnt present prices 
coBtB will continue unchan^ijed in the future, the concept of 
the "Cobweb Theorem" can be applied^. If farmers accept the 
current price as a guide for the price next year, they will 
expand those enterprises which have been most profitable re­
cently and contract those least profitable. 
Five-year movln/g average for prices and yields 
In this model the average of prices or j'ields durlrv:; 
the last five years may be projected into the future (sixth 
1 R, H, Coase and R, P. Fowler, The pig cycle in Great 
Britain. An exolanation, Econoralca (N.S,), kt 55-65. 
1937. 
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year). It can be tested by comparing the average price or 
yield during the last five years with the actual yield or 
price of the sixth year. Farmers will be able to remember 
past pricee and yields for the last five years. Conse­
quently expectation moclels formulated on the basis of the 
laet five years are likely to have a minimum of memory error. 
The yield or the price of each year (during the last 
five years) has an equal weight. This model of moving av­
erage with constant weights has the advantage of simplicity 
in its application in prediction. The logic for its use 
in predicting prices is that it allows for a flexible rather 
than a constant trenfl in the data v/ith the passage of time. 
In case of yields this model has the advantage of reflecting 
technological innovations in yields, allowing a gradual 
shift of yield expectation from one yield level to another. 
Ten-year moving average for prices and yields 
The average of the last ten years may be projected into 
the future {11th year). It can be tested by comparing the 
average price or yield of the last ten years with the actual 
price or yield of the eleventh year. The farmers may be able 
to remember the yields during the last ten years since far­
mers usually have a greater knowledge of the yield in com­
parison with the price conditions which affect his produc­
tion plan. However, this model is applied to various price 
series. Since farmers can obtain the prices of the last ten 
yoars fi-otn various publications, they do not have to depend 
on their memory. Each year (during the last ten years) has 
an. eqxxal v/eight as a matter of simplicity. Farmers fomnu-
late this model on the hypothesis that It will allow for a 
more flexible trend in the data v/ith the passage of time 
than in the case of the five-year moving average. 
Weifrhted movlTig average price 
The ivelghtad moving average model covcro a period of 
five years. The current year of the moving average has an 
equal weight to that of the last four years of the movii^ 
average. In other worflc, in the five-year tvelghted laovlr^ 
average the current year le given a weight of four. ITie 
weighted average of the five years nay be projected into 
the futiire (sixth year). The errors are obtained by aub-
traoting the expected, price from the price t-Jhich actually 
exists In the sixth year. The logic for ItB use is the 
elimination of the shortconiln^B of the previous luodel (each 
year has an equal weight). If tliere la a momentura in eco­
nomic activity, this model of vreighted moving average may 
alloT-i the momentum to be fully indicated because giving a 
greater weight to the current year is realistic v;hen the 
current year affects the value of the following year. More­
over, this model v/lll do raoi-e to nlnlBUze "memory error" 
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than the previous mor'el (five-year moving average) since 
the earlier years of the moving average which farmers may 
err in recording vjill have less weight than the current 
year. 
Average price and yield 
The moan of the price or the yield serien may be used 
to predict the value for any year in the series. Such a 
model is based on the asHumption of a stationary (development 
of the variable. The errors of expectation in this case can 
be obtained by subtracting the actual yielfl or price of each 
year from the average in the period of observation. The 
degree of uncertainty attached to thiia model depends largely 
on the ampliti;ifle of the fluctuations around the avfjrage. 
The application of the avora^^e model ie more favorable to 
yield. Beriee than to price series because farm(?rs have 
greater loiovjledge about yield series than the price condi~ 
tions which affect their production planv<!. Besides, in 
most crops there is a lesser degree of long term trend in 
yield series than in price series. 
The mode of the yield or price aeries may be projected 
for each ytiar. Hovjever, the UBe of either the mean or the 
mode will depend on the nature of the distribution of data 
and, the concept of central tendency. For a aymnietrical dis­
tribution the moan and the mode are identical. If a series 
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la skewed, the mean is frequently not a typical value and 
it may be better to use the mode, Hoiveveri in practice the 
use of either the mean or the mode depends largely on the 
fanner's risk preference. If the fanner has enough capital 
and can stand risk, it is better for him to use the mean 
(yield or price) since the mean takes into account the v;hole 
range of events and in the lon^j run the mean ;v'lll be real­
ized, But if the farmer cannot stand risk, it vfill be ad­
visable for him to use the mode as the predicted value for 
a particular year since the mode'*' is the most probable event. 
Trend price 
In the trend price model it is assumed that the trend 
in the price series is linear. That is to say, that it has 
been assumed that the recent rate of change of the variable 
vjill continue into the future. Thus if there is a rise (or 
fall) in the price from the last year to the current year 
by a given amount, the prioe of the next year will rise (or 
fall) over the current year price by the sane amount. The 
linear trend between the prices of two consecutive years are 
added (algebraically) to the price of the second year and 
••^The mode is not influenced at all by the presence of 
a fevr unusually high or low extreme values while the wean is 
affected by such extreme values. 
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the result is the pre<aicted price for the third year. B'or 
example, if the price of the first year is $2,00 and the 
price of the second year rises to tS,50, then the predicted 
price for the third year is 93.00 and vice versa if the 
price will fall from one year to the other. The errors are 
obtainofl by subtracting the predicted price from the real­
ized price. In this model the chttnge in absolute amounts 
rather than in percentrige will be used since it is more 
convenient for the fanners to adopt this procedure. 
If the price rises (or falls) more than ti^lce in a row, 
half of the increase is added to the price of the third year 
and the result is the predicted price for the fourth year 
since it would not be expected that the price vjrlll continue 
to rise (or fall) by that rate. Also, there is an upper 
limit and a lov;er limit of prices which the predicted prices 
are not allovjed to go above or below no matter what the cur­
rent trend is since the economy appears to contain within 
itself those factors which impose an upper limit (or lower 
limit) for the capacity for growth. Since predicted prices 
are based on individual obserVvBtlons, extreme errors are 
possible. There is some logic for the current trend's con­
tinuing in a dynamic economy for it has been long observed 
that many economic tirrie series show a tendency to grow and 
that trie secular trend is present in most empirical series. 
However, in seme economic time series the trends are not 
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secular. 
I'reTifl froiTi avoraCT yield 
In the tren<a from average yield model the trend .i.a cal-
cxilated by siibtraotlng the yielfl of the five-year movinfij av­
erage from the yield of the sixth year to which this linesir 
trend is adfled. The result is the predicted yield for the 
seventh year. The errors are obtained by subtracting the 
pi'edicted yield from the realized yield (yield of the seventh 
year), Projecting the trend of yields over the last five 
years v/ill serve to introrluce aom© stability into the pre­
dicted yields, and hence, ininimij;© the ooeuibility of large 
errors, 
Farmers usually tend to think in terms of the average 
yield rather than a particular yield v^hlch Jusstifya using 
the yield trend over th© last five years. The trend from 
average model is formulated on the hypothesis that farmers 
tend to expect the recent trend to continue into the future. 
In other wordn, farmers tend to expect that the recent ag­
ricultural praotices associated with soil conservation ef­
forts and favorable or unfavorable weather X'/ill continue 
into the future. According to the psychology of the indi­
vidual, a high or low yield t-fill lead to expectation of a 
trend that will continue for at least another year. 
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Heverso trend price 
In the reverse trend price model the linear trend is 
obtained by taking the difference between the priceo of two 
consecutive years. The cllfference is then subtracted from 
the second year's price if the trend Is positive and added 
if it is negative. This value is projected as the predicted 
price for the thrld year. Therefore, this model is the op­
posite of the trend model. For example, if the price of 
the first year is and the price of the second rose to 
t2.50f then the predicted price for the third year is #2.00. 
In other words, farmers tend to expect that the linear trend 
will be reversed. 
There is some logic for the use of this model because 
in some economic activities the reversability of short lin­
ear trend exists. At the peak of inflation or at the bottom 
of depression farmers tend to expect that the future price 
will fall or rise respectively. In addition, it is assumed 
that most farmers ad,1ust their plans with regard to price 
changes, e,g., expand their production for next year if the 
current price rises and vice versa. Then a model is formu­
lated on the hypothesis that according to the expansion In 
production for the next year (due to the rise in the cur­
rent price), the price for the next year will fall and vice 
versa (demand remains constant). However, the trend in 
some economic time series Is not secular. Hor'eover, there 
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is less logic in. using such a model at the start of infla­
tion or depression since prices would be expected to continue 
rising or falling with the further increase or fall in the 
demand. 
Reverse trend from average yield 
The linear treiuT obtained by BUbtractiiig the five-year 
i'loving average yield from the yield of the sixth year raay 
be subtracted from the yield of the sixth year if the linear 
trend is positive or added if the trend is negative. For 
example, if the five-year moving average yield is hO bushels 
per acre and the sixth year's yield, is 50 bushels per acre, 
then the predicted yield for the seventh year will be 40 
bushels per acre, the Batsie quantity as the five-year moving 
average. Consequently, If one year deviates front the aver­
age, next year's yield is expected to return to the average. 
The trend back to the average yields aeems to be a realistic 
assumption since farmers tend to expect that after a year 
of high yields, yields will return to the average. This is 
because a good yield year may reduce the soil fertility and 
may cause soil mixture damage. However, if there is suffi­
cient liTiproveraent In crop growing teclmology associated 'rflth 
favorable vreather during a certain period of tiine, there v^lll 
be less logic in using tMs model. 
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Parallel price 
This model Is based on selecting some particular period 
of time In the past as determining farmers* anticipations 
during a future parallel period. Time before or after this 
period is disregarded. This model is very important in de­
termine anticipations when unusual events such as war or 
depression occur in the future. Farmers' experience during 
past v/ars or depreaelons vrlll Influence their anticipations 
if such unusual events occur. This model is based on the 
hypothesis that the historical price periods tend to repeat 
themselves. In this study every price period in the series 
can be paralleled by some previous price period. 
The important price periods Included In the years 1915 
to 1950"'^, inclusive, and their parallel periods in the past 
are the following: 
1, For the years 1915-18 the parallel period v;as as­
sumed to be the period of the Civil V^Jar (i86i-65). Prices^ 
(In terras of the index of Farm Product Prices) rose from 75 
in i86i to 148 in 1865 or by an average of about 25 percent 
*A11 series of prices and yields used in this manu­
script ai'e inclusive. To siciplify the exposition the term 
Inclusive is omitted in the use of this manuscript. 
Dept. of Agr, Agricultural Outlook Charts. 19^7. 
p, Also see Table 36, p. 205 of Appendix. 
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per year. Thus each year during the period of I915-I8 would 
rise by 25 percent In comparison with the previous year. 
For example, the predicted price for 1915 for a given pro­
duct is the price of this product in 191^ multiplied by i25 
percent and so on for the rest of this price period, 
2. The parallel period for the years 1919-23 was as­
sumed to be 1865-71 which Is the post-Civil War period. 
During the latter years there was an average decline in 
prices of about 5 percent per year. For the period of 
1919-23 this 5 percent decline per year would be applied 
for each of the years, 
3. for the years the parallel period vma as-
Eiuned to be normal as the years 1910-1^ with an appropriate 
adjustment for the new level of costs. 
The parallel period for the years 1930-3^ was as-
BUJised to be the depression years is9i-96. During the latter 
period there was an average decline in prices of about 5 psr— 
cent per year. The same rate of decline would be applied to 
every year In 1930-3^ except the year 1930 which was aRsumed 
to decline by 10 percent as a result of the stock market 
crash in i929. 
5. For the period of 1935-39 the parallel period was 
assumed to be i896-i9io, During the latter period there was 
an average rise in prices of about 7 percent per year. This 
rate of rise was assumed to be applied to the 1935-39 period. 
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6. The period 19^0-Ji^6 (World War II) was assiimeS to be 
parallel to the First World War period (1915-19). IXiring 
the latter period there v/as an average rise In prices of 
about 30 percent per year. Since price control and other 
measures to check inflation were used by the Government dur­
ing World War II, it was assumed that prlc6S would rise only 
by 20 percent during the first three years and by 10 percent 
in the fourth year aa the war vias about to end. But in 19^ 
(post-vzar period) it was assumed that prices v/ould rise by 
?5 percent as the result of expecting decontrol prices and 
consequently prices v/ould rise sharply, 
7. The parallel period for the years 19^7-50 was as­
sumed to be 1919-21 (post-viorld, War I years). l>uring the 
latter period prices fell by about 5 percent from 1919 to 
1920 and this rate of decline was assumed to happen from 19^^^ 
to 1947. Prom 1920 to 19?.l there was a decline in prices of 
about ^0 percent but it vias assumed that prices v.'ould decline 
from 19^7 to 19^ by 25 percent due to the exlstin^^ price 
support legislation. For 19^9 and 1950 it was assumed that 
prices would continue to decline by about 20 percent per 
year of last year since farmers were pessimistic regarding 
these price expectations durir^g these two years. 
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Outlook price 
This raoael is based on the annual report* Issued by 
the United S'tatee Department of Agriculture since 1924 to 
the present time. In these outlook reports there Is some 
indication of what the economic conditions affecting a 
commodity will be during the next year. Also, these reports 
forecast the most probable amount of production of a given 
commodity for the enxt year. These indicntions are stated 
in comparison of the current price and production. To test 
the accuracy of such outlook reports, their forecasting 
statements will be transferred to a numerical percentage of 
the current price. In this study some possible relation­
ships betV'Jeen the current and next year's prices are estab­
lished from the information in the outlook reports. Next 
year prices in comparison to the current prices vary from 
no change to 15 percent chan^?;e. The degree of change in 
the next year prices depend upon the information given in 
these outlook reports. If the outlook report indicated 
^The purpose of this outlook report la to give the 
American farmers information prior to planting and breeding 
time as to what the probable condition will be when their 
products are ready to market. This information is of great 
assistance to farmers in planning their production plans 
and helps them to allocate trelr resources efficiently, e.g. 
helps them to decide v;hat products to produce and what quan­
tity to produce. 
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that next year prices vflll stay at the same as the present 
year, the next year's price used was the aame as the current 
price. If the outlook report Indicated that detaand v;ill 
slightly Increase, next year's prices were increafied by 5 
percent and vice versa. Of if the outlook report stated 
that production vjill be olightly lesa but demand vrill remain 
the sarae in the next year, then prices next year vrer© In-
creaised by 5 percent and vice versa. If expected prices for 
next year were stated to be higher or lower than the current 
price, then next year's prices were increased or lowered by 
10 percent. 
If the outlook report indicated that next year's demand 
will be very strong or very unfavorable or they predict 
drastic changes in production, then next year's prices were 
Increased or decreased by 15 percent from the current price. 
The above is simply one interpretation of the outlook infor­
mation, Of course, others are possible but are not used here 
because of lack of time and space. 
The errors are obtained by subtracting the predicted 
price according to their information and the realised prices. 
Hov;ever, t-ere vfere some limitations in using these outlook 
reports. In a few years they failed to predict the eoonomic 
conditions affecting a commodity in the next year. This 
happened during the depression when economic conditions were 
shrouded in uncertainty. Also, during some years no indica-
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tlon regarding future prices v/as given, especially in the 
case of some international crops (cotton) as the inter­
national situation was not knovm with certainty. Inirlng 
Vorlfl ''"(ar II these outlook reports were concerned mainly 
vjitli production goals rathei' t>^an prices, 
The difficulty of predicting next year's production 
for a given coTRmodity affects the accxiracy of their expecta­
tions. Host of their expoctntions were based on an average 
yield, v/hich is far from realintic in some cases. However, 
transferring their forecaate into numerical percentages la 
subjective. This would be expected to yield somev/hat dif­
ferent resultB, This is not a serious disadvantage in tost-
irig this model since the direction rather than the magnitude 
of the predicted price chan^jes is the most important consid­
eration in the evaluation of this model. 
Future market prices 
This Model is based on the assumption that prioes of 
conrmodity futures are expressions of the most probable prices 
in the future. Thus spot prices are not generally supposed 
to reflect anticipations of the future in the same degree ae 
future prices, Comraodity future prioe^ is so closely con-
^Dow, op, cit,, p. 162-175. 
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nected v?ith expectatlomi as to Its price In the future that 
it Is possible to test their accuracy. 
The relation of a future price to expectations my be 
expressed by the equation 
PP = EP - r 
trhere P? Is the price of the future contract, 
E? is the representative expected price, and 
r is the market risk premium. 
The size of the risk premium is unlikely to be large. 
It will depend largely on the degree of uncertainty xvith 
which expectations are held. For longer expectation periods 
the risk premivun will increase as the degree of uncertainty 
vdth which expectations are held increases. The risk pre-
raiuni is not directly a function of the expectations period 
but of the degree to whloh prices may change in that period. 
Future prices will change only if there is a change either 
in market expectations or in the market risk preraiura. It is 
because of that, that the spot and future market prices do 
more in much the same way that the future market can be used 
to hedge against price risks. 
However, the comaiodities for which there are future 
prices are the commoditieB in v;hlch stocks are held in im­
portant volujjie. Because of the existence of stocks, the 
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future prices on the average are equal to the present price 
plus an allowance for coats of bolrlingG. If anticipations 
are optimistic, t>iiB v/ill be reflected in both Bpot and fu­
ture prices. Consequently there would be less logic in us-
Ing this raodel since the spot price is fully as reliable a 
guide for production as the future price because both spot 
(ind future market priccs are highly Integrated and, there­
fore, reflect the same market forces. 
However, the future price could be a better guide than 
spot prices for farmers in their production plane if there 
are no stocks, other than v,'orklng stocks to be carried from 
one production period to the next. In such cases, the spot 
price could be higher than the future price for delivery 
after the nev/ harvest. It is especially with reference to 
the new-crop options that the difference between future and 
spot prices is a slgniflcfint indication of the working of 
futures as forecasts, since at that time future supplies are 
entirely a matter of estimate and the hedging- use of the mar­
ket Is about at mlnlinum. Because of this, the price of the 
future contract at the beginning of the season for delivery 
during the month after the new harvest is coiapnred vrjth the 
realized price during that month in order to test the ac­
curacy of expectations. For example, the future price for 
corn (raid-rfinge) in June for December delivery at Chicago 
is compared with the corn spot price in December at Chicago, 
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•PhiB study x^lll Bhow hov; the accuracy of expectations change 
through time. The deviation between the future price for 
com in September for Docoraber delivery at Chicago and the 
ca{5h price in Dacember will be obtained. In order to test 
tho accuracy of e:5cpectatlons in respect to the period, of ex­
pectation, this latter deviation is C02npare(?. vrith tho devia­
tion between com future price in June for December delivery 
and the cash price in December at Chicago. 
The limitation of this r.ioS.el is that in most yev^rs there 
are no future prices in the months before plsjiting for de­
livery after the nev; harvest. Consequently, future prices 
would not help farmers much in their production plans. Hovf-
Gver, the loi^ic for the use of thlB model is to see whether 
it is preferable for the farmer to sell his prospective crop 
in the future market in the long run or v;alt and sell it for 
cash after the harvest. Moreover, it way help farmers in 
deciding whether to sell their old crop during the season 
or to carry it over to future periods and sell it for cash. 
Also, a knowledge of corn future prices may affect the farmer's 
decision concerning whether or not to produce livestock. Util­
izing the above inforaation will depend largely on how ac­
curate the expectations are. 
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Preseasonal rainfall 
This model Is based on the asBumptlon that future 
ylelfls of some crops can be predicted If the farmer knows 
the amount of preseasonal moisture. In the areas vjhere 
rainfall Is generally deficient (Great Plains), this pre-
seasonal rain and snow sr kee a signifioant contribution to 
grain production. In most of those areas where rainfall is 
generally deficient, the Increase in yield of crops per inch 
of preseasonal .precipitation was greater than the increase 
in yield per inch of seasonal rainfall^. 
In this model a polynomical regression of second degree 
will be used in predicting yield. To test this hypothesis 
the following equation is assumed 
Y = a + bX + cX^ 
where Y Is the yield per acre for a given year, 
a Is a constant, 
b is a regression coefficient and 
c Is a regression coefficient, and 
X Is the preseasonal rainfall. 
This Introduces the methods of multiple regression, Knov/ing 
^South Dakota Farm and Home Research, Do preseasonal 
rain and. snoi^ Increase crop yields, Ji 8-11, 1951. 
89 
the amount of prosensonal rainfall for every year the yield 
would be predicted (o.fter calculating the above regression 
equation). The errors are obtained by subtracting the pre­
dicted yields from the realized ones. The reason for using 
this polynomial regression is to test whether the data is 
nonlinear. If the coefficient c tests significant, the ac­
curacy of prediction is increased by using the polynomial 
ojad the relationship is curvilinear. 
For wheat (Fort Kays Blxperiment Station), preaeasonal 
precipitation data during June to September inclusive are 
used with one year lag from the viheat year yield; for 1950 
wheat (winter), the corresponding rainfall period covers 
the months June to September 19^9 inclusive. Also for 
wheat, preseasonal precipitation data eurlng one year be­
fore planting are used as an alternative estimation. For 
example, for 1950 vrheat (vxinter) the corresponding rainfall 
period extends from September 19^ to September 19^9. 
For corn (Ames Agronomy Farm), the preseasonal rainfall 
during the last tv\ro months before planting la used in pre­
dicting the corn yield of the same year; for 1950 com, the 
preseasonal precipitation during March 15 to Kay 16 of 1950 
is ixeed. For cotton (Keitt Plots, S.C,), the preseasonal 
precipitation during the two montVis Just previous to plant­
ing (February and March) Is used for predicting the yield 
of the same year. 
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Urtdo\ibtedly, however, in the areas v;here rainfall is 
generally riefloient during the growing season (areas receiv­
ing leBs than 11 inches of rainfall)^ the preseasonal pre­
cipitation will make slj^nificant cmtributlons towarr^ yields 
Consequently, vrlthin the aubhumicl regjlon of the Great Plains 
this preseafsonal rain and anov? make a significant contribu~ 
tlon to grain production. 
In aumtaary, the following eleven mechanical expectation 
models for prices will be tested: (1) random price, (2) 
curi'ent price, (3) five-year moving average price, ik) ten-
year moving average price, (5) vieighted moving aversMje price 
(6) average price, (7) trend price, (8) reverse trend price, 
(9) parallel price, (10) outlook price, and (11) future mar­
ket price. 
For jields the following mechanical expectation models 
will be tested; (1) random yield, (2) current yield, (3) 
five-year moving average yield, (^i-) ten-year moving average 
yield, (5) average yield, (6) trend from average yield, (7) 
reverse trend from average yield, and (8) preseaaonal rain­
fall. 
^Ibid,, p. 8-11. 
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SOURCE AMD N/VTIIRS OP DATA 
In order to determine the errors of expectations, the 
preceding expectation methods are applied to historical 
series of prices and yields. Suitable price series are us­
ually available from federal agencies which have coraplets 
listt! of price series for many commodities. The price 
series should represent the price conditions after the end 
of the prodijotlon period, thua the price for the most conirnon 
marketing month^ li? used In this stxidy for the various 
oropa, 
The price serloB used covers a period of 36 years from 
1915-to 1950 for the following crope^: corn, oats, loos© 
alfalfa hay, vjheat, soybeans, potatoes, flaxseed and cotton. 
For grain sorghum the price series covers a period of 35 
years from 19i6 to 1950 and for tobacco (flue cured types 
ll-l^f) the price series Is from 1933 to 1951 inclusive. The 
price series used In this study are the average prices re­
ceived by farmers In the United States on the 15th of the 
*The most common marketing month Is the month In which 
the highest percentage of a particular crop Is sold by far­
mers over a period of tlMe, 
^See Appendix, Table 31» 200. 
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moat common marketing month. For com the annual price is 
represented by the average price received in January, The 
most common marketing month is August for oate, July for 
wheat, March for hay, October for cotton and November for 
grain sorghum. The selection of the price for a given com­
modity during the most common marketing month has logic to 
support it since seasonal varlatione in prices for many ag­
ricultural conimodltieB are irregular or affeotefl by certain 
externial factors not readily recognised in advance and the 
selection of average prices during the year would not give 
as good indication of the yearns price as the price during 
the most common marketing month. Also, using all the months 
would involve more statistical computation. Usually the 
most common marketing month has the lov/est price since most 
farmers sell their crop during that month. For soybeans, 
potatoes and flaxseed the month which has the lowest price 
over a period of years is considered the most common mar­
keting month. This Is October for soybeans and potatoes 
and August for flaxseed. 
Yield series^ for various crops have been obtained, from 
experiment stations throughout the United States, Experi­
mental yield series are more suitable thfm yield series on 
a state basis since the latter possess less variability than 
^See Appendix, Table 33, p, 202, 
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yields on an experiment fajroi. Also, it is very difficult to 
obtain yield, series for conolflorablo periods? of time from 
individual farmers since they do not usijially recor<1 their 
annual yields. 
The selection of the price series for the average price 
received by farmers In the united States may present less 
variability than if the prices are based on the indivi<1ual 
farmer or on the state since each locality is subject to 
price movements or erratic developments that are more or 
less characteristic of it. The national average tends to 
reduce the total ajnount of variation. However, no large 
errors will be introduced if these differences are ignored 
since farm prices (either national or state averages) tend 
to laove in the same direction. Also, the selection of the 
price series during the most common marketing month tent's 
to exhibit more variation in prices thaji if the prices are 
based on the average of the whole year. Besides the se­
lection of the most common marketing month is subject to 
yearly variation and It would be preferable to take this 
variation into consideration. 
On the other hand, yield series obtained from experi­
ment stations may not represent the actual farm conditions 
since they may vary in size or in the methods of farming 
from the typical farmer in that area, Siyice it Is difficult 
to have a long yield series from individual farmers, yield 
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series obtained from experiment stations may exhibit a good 
indication of the yield variability for a long period in 
thoBe areas. 
Yield series for com, oats and hay are obtained from 
the Ames Agronomy Farm for the period 1915 to 19k9. Yield 
series for winter vfheat and kaflr are obtained from the 
Port Hays Experiment Station farm for the years I90B to 1950 
for wheat and 19IO to 1950 for kaflr. Yield serien for 
winter wheat are obtained from the Colby Kansas Exporiniont 
Station for the years 191^ to 1950. Yield series for 
v;heat (vrlnter) and kaflr (grain sorghiim) are obtained also 
from the Akron Colorado Field station for the period I909 
to 1950 for vrhcat and 191^3 to 1950 for kaflr. 
Yield series for cotton are obtained from Keltt plots 
(Pee Dee Experiment citation, South Carolina) for the years 
1921 to 19^6, Tobacco yield serief? are obtained from ex­
perimental plots at the Oxford Tobacco Station, North 
Carolina, for the years I913 to 19^8. Potatoes yield series 
are obtained from the Maine Agricultural Experiment Station 
for the years 191^ to 19^1. 
Monthly precipitation was obtained for some of the 
above experiment stations from the United States Weather 
Bureau. 
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PHESEHTATION OF RESULTS 
A theoretical amlysis of eccnoraio expectations and un­
certainty waB prefiented In the preceding sections. The em­
pirical results of the application of the various expecta­
tion models vrill be presented in this section. Data have 
been obtained to test each of the models of the theoretical 
analysis. Although limitations of the data tend to prevent 
an exact measurement of the relationshipB, the results of 
this study will give some insight into the problem of ex­
pectations and uncertainty. 
Price Kodele 
Eleven mechanical expectation models are empirically 
tested in this section''^. For evaluating the efficiency of 
each price model in prediction, thi»ee measures of error are 
used. These measures are; (1) the average error as a per­
centage of the mean, (2) the frequency distribution, and (3) 
the coefficient of the total range. The average error as a 
*The outlook, parallel and future market models are not 
applied to all the price series but to some selective ones 
(see the previous chapter). 
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percentage of the mean Is preferable to the absolute mean 
error when predicting prices or yields by the use of a 
specific model. Since the means vary from one price or yield 
series to another, the absolute mean error relative to the 
mean price or yield gives a better estimate for uncertainty 
or error than the absolute raean error. Hoviever, If various 
expectation laodelc! are applied to a opecific yield or price 
series the absolute mean error and the avenage error as a 
percentage of the mean ar-e identical since there is only 
one mean for each series, Tlie mean error is preferable to 
the squared error since the latter tends to give undue vreight 
to the extreme errors. Also, the mean (average) error is a 
term more meaningful to farmers formulating production plans 
than the squared error. The frequency distribution makes 
possible a comparison of the proportion of the extreme errors 
in each model. The percentage of the extreme errors probably 
has the greatest implication on farmers' planning and safety 
reactions to uncertainty. The third measure of error (an­
other measure of extreme error), the coefficient of the total 
range, gives a comparison of the range of the errors for 
various models. The importance of the coefficient of the 
total range and the percentage of the extreme errors lies 
in making a complete evaluation in the possibility of mam­
moth profits or losses. 
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The extent of the error of the three measures vrlll de­
pend upon the expectation model employed and the price or 
yield one attempts to predict, "When predicting prices by 
the use of a specific model, the degree of uncertainty at­
tached to various price series is compared to each other. 
For all the prices oonsl^^ered as a group, each model will 
be evaluated on the basis of its average efficiency. This 
la jUBtifiod since all pi'ices are affected by the same sec­
ular forces. The model x-zhich provides the smallisst error 
of uncertainty for all prices considered as a group could 
be adopted by producers. 
Random price model 
Comparisons using the random price model are provided 
in Table 1 for several important agricultiiral products. 
The average error as a percentage of the mean of the prices 
ranges from 25.38 for tobacco, the least variable crop, to 
30.69 for com, the most variable crop. The smaller varia­
bility for tobacco is due In part to the fact that its 
series covers a period* when support prices tvere prevailing 
and thus its series is more stable. The percentage of years 
in which the error is greater than 10 percent of the mean 
*The price series for tobacco is from 1933 to 1951. 
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Table 1, Estimates of Errors of Price Forecasts Resulting fron 
Price Model for Several Products 
Corn Oats Hay Wheat Potatoes Flaxseed 
Average error 41.09 17.^5 5.75 63.55 33.13 104.02 
Average error as a 
percentage of the. 
mean ii> f-'' 47.99 37.31 39.74 51.30 34.22 42.40 
Percentage of years 
in which error ex­
ceeds 10 percent 83 74 71 83 74 74 
Percentage of years 
in v/hlch error ex­
ceeds 30 percent 57 46 51 54 43 5 7 
Coefficient of the 
range 319.2 201.5 213.8 275.6 223.5 308.0 
Percentage of years 
In which the ex­
pected price Is 
above the realized 
price 37 2iO 43 49 46 
^The periods covered in this table as well as in the following price ta 
the text. 

2rrors of Price Forecafits Resulting from Using the Random 
Price Model for Several Products 
3 Hay Wheat Potatoes Flaxseed Cotton Soybeans Grain Tobacco 
sorghum 
^5 5 ,75  63.55 33.13 104.02 9.77 90.20 90.76 8.12 
31 39.7^ 51.30 42.40 51.10 50.38 61.65 25.38 
71 83 74 74 91 89 91 56 
51 5k  43 57 54 54 76 33 
5 213.8 275.6 223.5 308.0 250.7 284.8 303.6 98.1 
40 ^3 49 46. 49 60 68 22 
3le as well as In the following price tables are Indicated on page 91 of 

ranges from 71 for hay to 91 for cotton. Also, the propor­
tion of years In which the error is greater than 30 percent 
of tVie mean ran/jes from 33 (tobacco) to 76 (grain sorghum) 
percent. The greater variability of grain sorghum 1B due In 
part to the greater variation in its yleia^. 
The coefficient of the rangevaries from 98,1 percent 
for tobacco to 319.2 percent for com. The ranking of the 
price series on the basis of the mean error is somewhat in 
agreement with its ranking on the basis of the extreme error 
and the range of errors. The percentage of years in vihich 
the expected prlcc is above the realized price (i.e., the 
trend bias) ranges from 22 (tobacco) to 68 (grain sorghum) 
but for most products this model has a downward trend bias'^*. 
The low downward trend bias for tobacco is due to the fact 
that its series covers the period of 1933 to 1951. iiinoe 
in this model the expected price is selected at randOK from 
past prices, the expected price during the war and post-v/ar 
period Is lower than the actual price in most years. On the 
^See the Appendix, Table 33, 202. 
•The coefficient of the range is calculated by dividing 
the range of the erroi'S by the mean. 
^*By dovmv/ard trend bias we mean that the percentage of 
years in which the expected price is below the actual price 
exceeds 50 and vice versa for the upward trend bias. 
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•bai5.l3 of the large magnitude of errors and high percentage 
of extreme errors for most products, this model appears not 
to be useful to farmers who are formulating production plans. 
Current price model 
In this model the use of prices during the most common 
marketing month does not yield the same results as if the 
prices at the time of planning and the time of most common 
marketing month were used. Comparisons are provided in 
Table 2 for several cigricultural products. The average error 
as a percentage of the mean ranges from l6,4l for tobacco, 
the least variable crop, to 30.69 for corn, the most vari­
able crop. Grain sorghum and potatoes had large variability 
while hay, wheat and soybeans had a smaller magnitude of 
errors. Potatoes had greater variability (year-to-year 
variability). It appears that potato producers follow the 
current model In formulating their production plan. For 
example, if this year's price is high, farmers will raise 
more potatoes next year and hence prices fall due to this 
increased supply, ITie price decline is large because the 
demand for potatoes is relatively inelastic. The percentage 
of years in which the error is greater than 10 percent of 
the mean ranges from 50 for tobacco to 80 for potatoes. The 
proportion of years in t-zhich the errors are greater than 30 
peiHjent of the mean ranges from 1^ percent for wheat to k-k 
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Table 2. Estimates of Errors of Price Forecasts Resulting frc 
Price Model for Several Products. 
Com Oats Hay Wheat Potatoes Flaxseed 
Average error 
Average error as a 
percentage of the 
mean 
Percentage of years 
In which error ex­
ceeds 10 percent 
Percentage of years 
in v;hich error ex­
ceeds 30 percent 
Coefficient of the 
range 
Percentage of years 
in which the ex­
pected price is 
above the realized 
price 
26.28 11.08 2.85 
30.69 23.69 19.65 
66 74 63 
34 31 20 
287.3 1^.9 125.1 
43 40 46 
24.58 27.43 58.78 
19.84 28.33 23.69 
63 80 60 
14 37 29 
209.0 149.3 179.8 
51 49 43 

Errors of Price Forecasts Resulting from Using the Current 
Price Model for Several Products. 
s Hay Wheat Potatoes Flaxseed Cotton Soybeans Grain Tobacco 
sorghum 
38 2.85 2i|'.58 27.^3 58.78 4.35 30.49 44.76 5.25 
69 19.65 19.84 28.33 23.69 22.75 17.03 30.40 16.41 
63 63 80 60 66 60 74 50 
20 14 37 29 29 20 44 20 
3 125.1 209.0 149.3 179.8 140.6 114.0 148.7 70.3 
46 51 49 43 40 46 53 33 
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percent for grain sorghum. The percentage of the extreme 
errors^ for grain sorghum, potatoes and com is large while 
those for v/heat and tobacco is small. The coefficient of 
the range varies from 70,3 percent for tobacco to 287.3 .per­
cent for com. Corn has a higher coefficient of the range 
1 because the com price in 19^ was extremely high and high 
extreme errors therefore result. The ranking of the price 
series on the basis of the three measures (the mean error, 
the frequency distribution and the range of the errors) is 
not always in agreement since the shape of the frequency clis 
tribution of the errors may vary from the price series for 
one crop to another crop. For example, com has a larger 
mean error than potatoes while the latter h?!S both a larger 
percentage of extreme errors and errors greater than 10 per­
cent, Also, flaxseed has a larger rajsge of errors than po­
tatoes while the latter has larger mean errors than flaxseed 
The percentage of years in which the expected price is 
above the realized price ranges from 33 for tobacco to 53 
for grain sorghura; except for grain sorghum this irjoclel has 
a downward trend bias. In 6? percent of the years the ex-
*Extrerae errors are those errors which are greater than 
30 percent of the mean. 
^See the Appendix, Table 31, p. 200. 
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pected price for tobacco v/aB below the actual price; this is 
due to the fact that in most years after 1933 prices were go­
ing up and hence the current price was below the next year's 
price, 
Flve-yaar raoving average price mrnl»i 
Table 3 provides comparisons for prices of several ag­
ricultural products using the five-year moving average inoael. 
The average error as a percentage of the mean ranges from 
23.78 for tobacco, the least variable crop, to 32.9^ for corn, 
the most variable crop. In this model, as in the previous 
ones, tobacco has the smallest mean error v/hile those of 
com are the largest. The percentage of years in which the 
error is greater than 10 percent of the mean ranges from 87 
for wheat to 6l for oats. The percentage of the extreme 
errors ranges from 36 for tobacco to 48 for wheat and oats. 
The coefficient of the range varies from 71.8 percent for 
tobacco to 244,7 percent for com. The ranking of each price 
series on the basis of the mean error, range and extreme 
errors is not always in agreement. This is because price 
series which have approximately the same mean errors may 
vary in the shape, skewness, dispersion, kurtosis, etc, of 
the frequency distribution of their errors. 
There is more uncertainty attached to using this model 
for flaxseed than for cotton in the long run because the 
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Table 3. Estimates of Errors of Price Forecasts Resulting from Ue 
Moving Average Price Model for Several Produci 
Com Oats Hay V/heat Potatoes Flaxseed 
Average error 
Average error as a 
percentage of the 
mean 
Percentage of years 
In vrhlch error ex­
ceeds 10 percent 
Percentage of years 
in vfhich error ex­
ceeds 30 percent 
Coefficient of the 
range 
Percentage of years 
in which the ex­
pected price la 
above the realized 
price 
28.20 12.86 3.53 
32.94 27.50 24.35 
77 61 81 
45 l^8 32 
244.7 149.2 112.5 
. 58 58 55 
39.10 27.5^ 69.95 
31.56 28.44 28.51 
87 68 68 
48 45 35 
141.7 133.^ 187.0 
35 52 55 

ra of Price Forecasts Resulting from Using the Plve-year 
Average Price Model for Several Products 
;s Hay Wheat Potatoes Flaxseed Cotton Soybeans Orain Tobacco 
sorghum 
86 3.53 39.10 27.5^ 69.95 ^^.88 h8.08 5^.05 7.61 
50 2^1-.35 31.56 28Ah' 28.51 25.52 26.86 30.60 23.78 
81 87 68 68 71 7^ 67 64 
32 i4'8 ii'5 35 39 42 43 36 
,2 112.5 141.7 133.4 187.0 149.6 136.0 216.1 71.8 
55 35 52 55 55 65 67 21 
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mean error aa well as the range of errors for the former crop 
iB larger than that for the latter. However, in the short 
run a flaxseed farmer will be better off using the five-year 
moving average moflel than a cotton farmer since the probabil­
ity of cloeely predicting is larger for flaxseed than cotton. 
Though the range of errors for flaxseed is greater, the prob­
ability of an extreme error is small. 
Except for tobacco and wheat this model has an upward 
trend bias. Using the five-year moving average model, for 
most crops the prices are overestimated in most years. Far­
mers produce more of the crop when prices are overestimnted 
and less vfhen underestimated, A beginning farmer who uses 
only this model in planning crop production would predict 
prices greater than the actual in moat years. Hence he will 
use moi^ resources than optimum. Accordingly, his probabil­
ity of losses V7ill be high. Perhaps he vrould prefer some 
models that do not overestimate prices. 
Ten-year moving average price model 
Table ^ presents comparisons of errors for the ten-year 
moving average model. The average error as a percentage of 
the mean ranges from 25,98 for hay to ^3.72 for tobacco. 
The percentage of years in which the error is greater than 
10 percent of the mean varies from 6? for grain sorghum to 
100 for tobacco. The proportion of years in tvhich the error 
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Table if. Estimates of Errors of Price Forecasts Resulting from Us 
Moving Average Price Model for Several Profluo 
Corn Oats Hay Wheat Potatoes Flaxseed 
Average error 
Average error as a 
percentage of the 
mean 
Percentage of years 
in which error ex­
ceeds 10 percent 
Percentage of years 
in which error ex­
ceeds 30 percent 
Coefficient of the 
range 
Percentage of years 
in which the ex­
pected price is 
above the realized 
price 
?8.17 lk,k7 3.76 
32.90 30.9^ 25.98 
77 81 77 
38 35 31 
253.^ 157.^ 111.0 
50 5^ 5^ 
39.64 32.01 75.68 
32.00 33.06 30.85 
85 88 69 
42 54 35 
145.1 132.0 193.2 
54 50 54 

P8 Of Price Po3?ecasts Resulting from Using the Ten-year 
Average Price Model for Several Products 
B Hay Wheat Potatoes Flaxseed Cotton Soybeans Grain Tobacco 
sorghum 
1*7 3.76 39.64 32.01 75.68 7.i^7 67.19 ^^-9.57 13.99 
25.98 32.00 33.06 30.85 39.07 37.53 33.67 ^3.72 
77 85 88 69 81 88 67 100 
31 42 54 35 58 62 48 78 
4 111.0 145.1 132.0 193.2 192.0 175.9 196.4 44.4 
54 54 50 54 54 62 60 
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is greater than 3^ percent of the mean ranges from 31 percent 
(hay) to 78 percent (tobacco). In this model tobacco had the 
greater mean error and percentage of the extreme errors since 
its series was from 1933 to 1951 and the first year to pro­
ject the ten-year moving average was 19^3. 1?huB those ex­
pected prices were always bolow (by a considerable extent) 
the realized prices d.urlng the war and post-war periods. The 
coefficient of the range varies from percent for tobacco 
to 253.^ percent for com. As mentioned before, com always 
has the largest coefficient of the range since corn price in 
1948 was extremely high and hence high extreme errors are 
possible. The percentage of years in vihich the expected 
price is above the realized price ranges from 0 for tobacco 
to 62 for soybeans. For oats, hay, wheat, flaxseed, cotton, 
soybeans and grain sorghum this moflel has an upward trend 
bias while for com and potatoes 50 percent of the years the 
expected price is above the realized price. For tobacco the 
expected price is always below the actual price for the above 
reason. 
Inefficient production or resource use arises when the 
predicted prices deviate from the prices of the comraoditiea 
when they are ready for market. The mean error and other 
characteristics of the probability distributions (range, 
extreme errors, etc.) provide some reflections of the "amount 
of uncertainty" which faces farmers and may be suggestive of 
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the Inaccuracy with vrhich farm plane are made If farmers 
consistently use this model. For example, a potato farmer 
knows by using the ton-year moving average model that he 
would have to count on an error greater than in the case of 
hay. 
Average price model 
Comparisons of errors for several agricultural products 
are provided in Table 5 using the average model. The aver­
age error as a percentage of the mean varies from 26,78 for 
hay to 38.70 for cotton. The percentage of years in which 
the error exceeds 10 percent of the mean ranges from 68 for 
com to 100 for tobacco. That is to say, that none of the 
years for tobacco was closer to its mean by 10 percent. 
The pejrcentage of the extreme errors varies? from k?. for 
both hay and soybeans to 67 for potatoes. The coefficient 
of the range vriries from 126.6 percent for hay to 265.0 
percent for corn. Hay prices fluctuate less violently 
around their mean than the rest of the products. The rank­
ing of the errors for each product price on the basis of 
the three measures is not always consistent. The percentage 
of years in which the expected price is above the realized 
price ranges from ^2 for soybeans to 6^• for both oats and 
flaxseed. 
There is less uncertainty attached to the using of this 
109 
Table 5. Estimates of Errors of Price Forecasts Resulting from U 
Price Mori el for Several Products 
Corn Oats Hay VJheat Potatoes Flaxseed 
Average error 
Average error as a 
percentage of the 
mean 
Percentage of years 
in which error ex­
ceeds 10 percent 
Percentage of years 
in which error ex­
ceeds 30 percent 
Coefficient of the 
range 
Percentage of years 
in which the ex­
pected price is 
above the realized 
price 
30.74 16.14 3.73 
35.90 3^.51 25.78 
68 83 72 
50 56 42 
265.0 171.1 126.6 
61 64 61 
45.77 32.74 91.00 
36.95 33.82 37.09 
86 86 92 
50 67 47 
167.4 128.2 201.8 
58 44 64 

?B of Price Forecasts Resulting from Using the Average 
Price Mori el for Several Products 
I Hay V/heat Potatoes Flaxseed Cotton Soybeans Grain Tobacco 
sorghiun 
3.73 ^5.77 32.7^1- 91.00 7.38 63.58 55.19 11.92 
51 25.78 36.95 33.82 37.09 38.60 35.51 37.^9 37.25 
72 86 86 92 83 78 83 100 
k2 50 67 J^7 61 42 51 63 
L 126.6 167.4 128.2 201.8 175.8 164.8 199.0 128.7 
61 58 44 64 53 ^9 ^7 
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model for potatoes than for com in the long run because 
potatoes have a lesser mean error and ran^e of errors. Thus 
a farcier with enough capital and with no desire for risk 
aversion would consider this model more useful for potatoes 
than for corn. However, a farmer who does not have enough 
capital to v/lthstand great risks would find the average 
model more useful for potatoes than for com because the 
probability of closely predicting is jyreater for com tlian 
for potatoes. Although the range of errors for corn is 
greater, the probability of an extreme error is small. On 
the basis of the higher percentage of the extreme errors 
for moat crops, the average model is an inefficient one in 
prediction since it fails to recognize autocorrelations 
within the aeries. 
Trend price model 
Table 6 presents coraparisons of various crops using the 
trend model. The average error as a porcentafje of the niean 
ranges from 20.37 for soybeans to 39,95 for grain sorghura. 
The percentage of years in which the error is greater than 
10 percent of the mean varies from 62 for soybeans to 88 
for both hay and potatoes. Also, the proportion of years in 
which the error exceeds 30 percent of the mean (extreme er­
rors) ranges from 29 percent for wheat, flaxseed and soy­
beans to 5B percent for grain sorghuin. In this model far-
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Table 6. Estimates of Errors of Price Poreoants Resulting fr 
Price Model for Several Products 
Com Oats Hay Wheat Potatoes Flaxseed 
Average error 
Average error as a 
percentage of the 
mean 
Percentage of years 
In which error ex­
ceeds 10 percent 
Percentage of years 
in which error ex­
ceeds 30 percent 
Coefficient of the 
range 
Percentage of years 
in which the ex­
pected price is 
above the realized 
price 
32.00 15.01 3.90 
37.37 32.09 26.93 
79 79 88 
35 44 32 
347.4 158.0 152.3 
44 41 50 
31.53 36.04 60.72 
25.45 37.22 24.26 
65 88 62 
29 56 29 
231.5 208.0 198.0 
41 50 47 

rrors of Price Forecasts Resulting from Using the Trend 
Price Model for Several Products 
Hay Wheat Potatoes Flaxseed Cotton Soybeans Grain Tobacco 
sorghum 
1 3.90 31.53 36.0k 60.72 5.51 58.82 7.91 
9 26.93 25.45 37.22 2.i\-.26 28.82 20.37 39.95 2^.72 
88 65 88 62 7^ 62 82 76 
32 29 56 29 38 29 58 35 
152.3 231.5 208.0 198.0 155.3 116.7 196.9 108.7 
50 kl 50 47 35 45 41 
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mors asBume that the present rate of cMn</e of prices v;lll 
be maintained, thus expected prices Vflll fluctuate jnore than 
actual prices since the trend between a past year's price 
and the peak price will necessnrily be poi5ltlve because all 
other prices are less than the peak price. Therefore, the 
expected price for the year after the peak price v/ould be 
higher than this peak price. The same principle applies to 
the lowest price (depreBsion price). Thus, fluctuations in 
the ex|)ected price •wo\iia be greater than f]Luctuatlons in 
the actual price. However, this model v/111 give satisfac­
tory restxlts for certain years such '^s the beginning of de-
preRslons or wars. 
The coefficient of the range varies from 3^7.^ percent 
for com to 108.7 percent for tobacco. The percentage of 
years in which the expected price is above the realized 
price varies from 35 for cotton to 50 for potatoes and hay. 
This model for rnost prices has a downvmrd trend bias. The 
inefficiency of this model in many years is due to its 
failure to predict the prices of years after the peak price 
or the depression price and also during periods where there 
is no secular trend. 
Reverse trend price model 
Conparisons are provided in Table 7 using the reverse 
trend model for the same agricultural products. Aside from 
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Table 7. EBtimates of Errors of Price PorecastB Resulting fr 
Trend Price Model for Several Products 
Corn Oats Hay Wheat Potatoes Flaxseed 
Average error 
Average error as a 
percentage of the 
mean 
Percentage of years 
in which error ex­
ceeds 10 percent 
Percentage of years 
In which error ex­
ceeds 30 percent 
Coefficient of the 
range 
Percentage of years 
in which the ex­
pected price is 
above the realized 
price 
li(..13 3.^8 
40.85 30.21 24.02 
76 65 62 
kk 41 35 
311.8 168.3 158.5 
35 44 38 
38.06 34.38 91.61 
30.72 35.51 37.34 
79 85 79 
38 47 47 
212.3 167.9 249.5 
44 41 38 

Srrors of Price Porecasts Resulting from Using the Reverse 
md Price Model for Several Products 
Hay Wheat Potatoes Flaxseed Cotton Soybeans Grain Tobacco 
sorghum 
} 3.^ 38.06 3/^.38 91.61 5.72 ^7.29 5.^1 5.61 
L 24.02 30.72 35.51 37.3^ 29.92 26.41 34.92 17.53 
62 79 85 79 68 74 73 65 
35 38 47 47 50 29 42 6 
158.5 212.3 167.9 249.5 162.? 153.6 194.2 80.9 
38 44 41 38 41 41 55 29 
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tobacco with a figure of 17.53* the average error as a per­
centage of the mean varlen from 2h,02 for hay to 40,85 FOR 
corn, the most variable crop. The percentage of years in 
vrhlch the error is greater than 10 percent of the ruean ranges 
from 62 for hay to 85 for cotton. AIBO, the proportion of 
years in which the error exceeds 30 percent of the mean 
varies from 6 percent for tobacco to 50 percent for cotton. 
Tobacco and hay showed small errors while those for com 
and flaxseed were large. In other words, tobacco and hay 
price series fluctuate more than those for com and flaxseed. 
The coefficient of the ran^-e varies from 80.9 percent for 
tobacco to 311.S percent for corn. For most products the 
crop which has the larger mean error usually has a larger 
percentage of extreme errors and a greater range of t?ie er­
rors. Because of the frequency distribution, however, the 
different measures of errors sometiraes give the same crop 
a different rank. Again excluding tobacco the percentage 
of years in v/hich the expected price is above the realized 
price varies from 35 for com to 55 for grain sorghum. Ex­
cept for grain sorghmi this model has a downward trend bias. 
Hence, using the reverse trend model will result in using 
fewer resources for most crops than if uncertainty were ab­
sent. While not the most inefficient model, it will, of 
course, lead to inefficient use of resources to the extent 
of the underestimation of prices. This model, of course. 
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would fail to preftiot prices at the start of an inflation 
or a aepreBBlon but it Is useful for short-lived trends. 
V/eijghtefl moving average price model 
Table 8 presents comparieons of errors usin^ the weighted 
moving average model. Excluding tobacco, the average error 
as a percentage of the mean ran^^eB from 12.20 for hay to 
17.^0 for corn, the most variable crop. As in most of the 
precedlrng raocJels, tobacco showed the smallest magnitude of 
errors while those for com were the largest. The nvuriber of 
years in v/hich the error is greater than 10 percent varies 
from ^0 percent for tobacco to 69 percent for vrheat. The 
percentage of the extreme errors ranges from 0 for both to­
bacco and hay to 13 for grain sorghum. The coefficient of 
the ran,'5e varies from 35*9 percent for tobacco to 122.8 per­
cent for com. The ranking of the errors for each product 
price on t}ie basis of the three measures is not always con­
sistent. For example, potatoes have a larger mean error 
than cotton but a lower range and percentage of extreme er­
rors. The percentage of years that the expected price is 
above the actual pi^ice varies from 20 for tobacco to 59 for 
potatoes and soybeans. 
On the basis of the swaller mean error, range and ex­
treme errors one might conclude that there is less uncer­
tainty attached to this model for all the crops than the 
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Table 8. Estimates of Errors of Price Forecasts Resulting fr 
Moving Average Price Model for Several Produc 
Average error 
Average error as a 
percentage of the 
mean 
Percentage of years 
in which error ex­
ceeds 10 percent 
Percentage of years 
In which error ex­
ceeds 30 percent 
Coefficient of the 
range 
Percentage of years 
In which the ex­
pected price is 
above the realized 
price 
Com Oats Hay Wheat Potatoes Flaxseed 
14.90 6.38 1.77 19.31 13.37 38.23 
17.40 13.64 1P.20 15.59 13.81 15.58 
59 50 53 69 47 53 
1? 0 
122.8 78.7 54.9 72.1 65.8 99.9 
53 50 53 41 59 50 

•rors of Price PorecastB Resulting from Using the Weighted 
erage Price Model for Several Products 
Hay Wheat Potatoes Flaxseed. Cotton Soybeans Grain Tobacco 
Borghum 
1.77 19.31 13.37 38.23 ZM 23.^2 22.99 3.23 
12.20 15.59 13.81 15.58 . 12.92 13.05 15.62 10.09 
53 69 k7 53 53 50 52 ^0 
0 9 3 12 9 6 13 0 
5^.9 72.1 65.8 99.9 75.^ 63.9 105.8 35.9 
53 ^1 59 50 47 59 55 20 

11? 
preoodlng raodala. 
Outlook prlofe tnodel 
Table 9 proB«ritB comp'*risons for the outlook laodol. 
The avornp;e error ns a p«rcantHgo of fcho aoan j!?aiii<eK from 
15*5^ for wheat to 29.'•f-? for corn, ?h© percento.ga of yeara 
in which the error exceeds 10 porcont of the a©£m varloa 
from 5? for cotton to 70 for corn and potatoeet. The pro­
portion of years in whAf h the error exxjeeds 30 percent of 
the mean ranges from 11 percent for xv'liaat to 33 peroont for 
pot.ntofts, ^•'heAt 9hov,'ofl, the least magnitude of error w'^-ille 
corn and potatoeja shov/ed the largest magnitude of error. 
The coefficient of the varige varies from 7^.^ percent for 
tobacco to ?68«3 percent for com. Ilia percentage of years 
in which the expected price is above the actual price ranges 
from W for corn to 56 for potatoes. 
Since the outlook forecasts are not expreisaea in numer­
ical proportion of the current price, it v;ould be preferable 
to find out the percent?\ge of the outlook forecasts in v/hich 
the predicted, pricep were wjrong in tlirection. For each 
price the percentage of forecasts which wei»e wrong in ciireo-
tion vrere 33 for corn, kk for wheat, 19 for potatoes, 'i^l for 
cotton 56 for tobacco (Table 10). Potatoes and com 
have the lonst percentage of fcrecnats vsfhioh vjer-e wron^ in 
direction eince they are aiostly psarketefl -^omectically and. 
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Table 9» Hstlmates of Errors of Price Forecasts 
Resulting from Using the Outlook Prioe Mo<3el 
for Several Products 
Com Wheat Potatoes Cotton Tobacco 
Average error 
Average error as 
a percentage of 
the mean 
Percentage of 
years in which 
error exceeds 
10 percent 
Percentage of 
years in which 
error exceeds 
30 percent 
Coefficient of 
the range 
Percentage of 
years in x^hlch 
the expected 
price is above 
the realized 
price 
25.35 17.52 21.88 3.60 5.43 
29.47 15.54 23.' 
70 
30 
59 
11 
70 
33 
19.85 16.97 
41 48 56 
52 
30 
56 
17 
P.86,3 86,7 134.1 1^6.8 70.6 
52 44 
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Table 10. Extent of Expected Price Changes and Errors In Dl] 
the Outlook Price Model for Several Prices 
Expected price change Com Wheat Potatoes Cotton Tobacco 
as % of current price 
Unchanged 
number 5 9 4 11 6 
error 6 3 7 5 
Change of 5 percent 
number 8 11 12 9 9 
error 3 5 2 k 5 
Change of 10 percent 
number 13 6 9 7 3 
error 2 1 0 0 0 
Change of 15 percent 
number 1 1 2 0 0 
error 0 0 0 0 0 
Total changes ?7 27 27 27 18 
Total error 9 12 5 11 10 
Error as percent 
56 of total 33 41}. 19 41 
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Extent of Expected Price Changes and Errors in Direction for 
the Outlook Price Model for Several Prices 
Com Wheat Potatoes Cotton Tobacco Total Error as /fe 
of total 
5 9 U- 11 6 35 
6 3 7 5 25 71 
8 11 12 9 9 ^9 
3 5 2 ii- 5 19 39 
13 6 9 7 3 38 
2 1 0 0 0 3 8 
1 1 2 0  0 k  
0 0 0 0 0 0 0 
27 27 27 27 18 126 
9 12 5 11 10 k? 
33 19 ^1 56 37 
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henoe it is easier to forecast the domestic market ooyiditlonB. 
In the case of cotton, tobacco and wheat, a considerable 
proportion of the product is exported. It is a complicated 
problem to forecast the foreign market conditions since 
foreigTv production has to be considered. This complicates 
the problem of forecasting the xrioes for international crops. 
Com and potatoes do not have the least magnitude of errors 
since forec'istB xvhich are right in direction may be very in­
accurate in magnitude. 
The magnitude of the forecasted price chanji^ces are given 
some consideration in appraising the errors of this model. 
For the five prices there were a total of 35 forecasts in 
which the prices were expected to remain unchanged (Table 
10); 25 of those forecasts werewong since the prices of next 
year did ohan/;:e by 5 percent of the mean or raora. In other 
words, 71 percent of the above forecasts were wrong. The 
errors obtained here are as lar^je as those obtained in the 
current price model and for the above 35 forecasts the out­
look price model has the same degree of q,ccuracy as the 
current price model. In the 5 percent change categories 
the3?e were a total of U9 foreotnsts; 19 or 39 percent of 
these forecasts were wrong in direction. In this category 
pot^itoes showed the least proportion of years in v/hich the 
expected prices were wrong in direction. In the 5» 10 and 
15 percent change categories a forecast which is wrong in 
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direction will result in errors greater than those committed 
by the current price model. While those forecasts which 
are right in direction v^lll usually resi'.lt in errors lesB 
than those created by the current price laodel. As the mag­
nitude of the forecastec? price chan^^e increanes, the fore­
casting accuracy xfill increase too. In the xmchangecl cat­
egory 71 percent of-the forecaots were wrong. In the 5 
percent change category 39 percent of the forecaats are 
v:rong in direction. In the 10 percent change category the 
nvuuber of errors which are wrong in dix'ectlon is reduced 
to 8 percent while in tho 15 percent category it is reduced 
to zero percent. This important feature of this model in­
dicated the greater ability of the perjsons who prepare the 
outlook in forecasting accurately the major rather than the 
minor econoiaic changes. This leads to the conclusion that 
fanners should be advised to adopt the outlook forecasts 
ivhenever the latter Indicate a considerable change in prices. 
Parallel price model 
This model Is based on the asRuraption that the histori­
cal price aeries repeat themselves consistently. .As shown 
in Table 11» the average error as a percentage of the mean 
ranges from 16.56 for tobacco to 31.06 for corn. The per­
centage of years in which the eri-or exceeds 10 percent of 
the mean ranges from k? for tobacco to 86 for corn and pota-
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Table 11, Estimates of Errors of Price Forecasts 
Hesultlng from Using the Parallel Price Moflel 
for Several Products 
Corn Wheat Potatoes Cotton Tobacco 
Average error 
Average error as 
a percentage of 
the mean 
Percentage of 
years In which 
error exceeds 
10 percent 
Percentage of 
years In which 
error exceeds 
30 percent 
Coefficient of 
the range 
Percentage of 
years In which 
the expected 
price Is above 
the realized 
price 
26.59 27.09 26.14 3.BO 5.30 
31.06 21.87 27.00 19.^7 16,56 
86 
31 
56 
25 
86 
k2 
67 
19 
47 
16 
265.2 179.0 116.9 134.5 86.9 
56 53 53 50 53 
toes, vfhlle the proj^crtion of years In which there aro ex­
treme errors varies from 16 percent for tohaceo to '^^2 per­
cent for potatoes. Tobacco shovred the smallest magnitude 
of errors while com and potatoes showed the largest ones. 
The coefficient of the range varies from 06.9 percent for 
tobacco to 265.2 percent for corn. The percentage of 7ears 
in v?hich the expected price is above the reali7.ec1 price 
ranges from $0 percent for cotton to 5^ percent for corn. 
The important feature of this model is its prediction-
al efficiency when some such unusal event as a viar or a de­
pression occurs. The farmers' experience for the past wars 
or depreGSions would serve as a better guide to such future 
unusual events, 'Kie magnitude of the errors corainitted by 
this model during a v;ar or depression are smaller than fchose 
errors conimitted by the current price raodel^. Consequently, 
during such unusual events farmers should be advised to use 
thlB model since it provides fairly satisfactory results. 
Future aarl<et nrlce model 
This laodel is used on the assumption that future 3i;i.ri<.et 
prices could, be used as the expected pi'ice for next year. 
^See the Appendix, Table 37> p. 206. 
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For corn and wheat certain comparlsone are provided in Table 
12. For com, for a period of expectation of alx months'^', 
the average error as a percentage of the mean ie 23.21, As 
the period of expectation becomes three months''"', the aver­
age error as a percentage of the mean decreases to 13.BR. 
For the six month period of expectation (com) the percentage 
of years in which the error is greater than 10 percent of 
the ranan is 6l while it decreases to ^7 for the three month 
expectation period. Also,, the proportion of years that had 
an error greater than 30 percent of the mean is 26 percent 
for the six month period of expectation, while for the three 
month period of expectation the percentage of the extreme 
errors decreases to 9« The coefficients of the range for corn 
for the six and three month expectation period are i98.I and 
96.3 percent respectively. 
For wheat, for a period of expectation of eight months' 
the average error as a percentage of the mean is 16.52 and it 
decreases to 11.57 for an expectation period of three 
months''-* The perce'ntage of years in v/hlch the error ex-
*Prloe of corn in June for December delivery. 
^•®^Prlce of com in September for December delivery. 
«»«Pj.iC0 of wheat in November for July delivery, 
of wheat in April for July delivery. 
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Table 12. Estimates of Errors of Price Forecasts 
Resulting from Using the Future Market Price 
Model for Several Products 
Corn^ Wheat^ Com° V?heat^ 
Average error 
Average error as 
a percentage of 
the mean 
Percentage of 
years in which 
error exceeds 
10 percent 
Percentage of 
years In which 
error exceeds 
30 percent 
Coefficient of 
the range I9B.I 112,2 96.3 65.1 
Percentage of 
years in which 
the expected 
price is above 
the realized 
price 45 31 38 34 
20.99 
23.21 
61 
26 
21.77 
16.52 
66 
14 
12.66 
13.88 
47 
9 
15.31 
11.57 
6 
®Price of corn (mid-range) in June for December delivery 
at Chicago. 
^Prlce of wheat (raid-range) in November for July delivery 
at Chicago. 
°.Price of com (mid-range) in September for Deceruber de­
livery at Chicago. 
^Price of vJheat (mid-range) in April for July delivery 
at Chicago. 
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oeeds 10 percent of the mean for the eight month expectation 
periO(? for viheat Is 66 while it aeoreases to for the 
three month period of expeotntion, AI0O, the percentage of 
the extreme errors for the eight and three month expecta­
tion period are 14 and 6 respectively. 
The coefficient of the range for vvheat for the eight 
month period of expectation is 112.2 percent while this co­
efficient decreases to 65.1 percent for the three month ex­
pectation period. Thus, the predictional accuracy increases 
as the expectation period decreases. That la to cay, thrxt 
the rlGk premium which has to be deducted from the most 
probable price decreases the shorter the expectation period 
is and hence the average deviation between the expected and 
realized prices decreases. Also, as expectation periods 
become shorter, more information comes in regarding the size 
of the nev/ crop and the economic changes. 
The percentage of years in which the expected price is 
above the actual price ranges from 31 for wheat (expectation 
period of eight months) to 45 for com (expectation period 
of six months). Thus, this model has a downward trend bias 
because of the risk discount. Hence, it would be advisable 
for farmers (in most years) not to sell their prospective 
crop in the future market but to v;ait and sell their crop 
for cash after the harvest. The limitations of this future 
market price model have been mentioned in the previous section. 
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Commrleon of the x?rlce nioflelg 
To pennit a corapariaon of the results which would be 
obtained if the eleven price models x-zere meohanloally and 
conelstently used by farmers, estlniatea of the average error 
aa a percentage of the mean, the percentage of the extreme 
errors and the coefficient of the range of the errors are 
given in Tables 13, 14 and 15 respectively for ten crops. 
For each price each taodel will be ranked according to 
Its efficiency in prediction. Each mo^^el will be evaluated 
for all prices considered ae a group on the basis of its 
average efficiency. Each model is inconsistent in its rank­
ing of predlctlonal efficiency and hence it is difficult to 
evaluate the average efficiency of each model. This diffi­
culty may be somewhat overcome by the summation of ranks of 
each model. Since three® of the eleven price models are 
not applied to all crops, the average rank would be a method 
of comparing the efficiency of each of the models. 
Table 13 provides certain comparisons of the average 
error as a percentage of the mean and the ranks of the ex­
pectation models for various prices. For all prices consid-
^The outlook and the parallel models are applied to the 
prices of com, potatoes, cotton, wheat and tobacco, while 
the future market price model is applied to com and wheat 
only. 
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Table 13. Comparison of the Average Error as a Perc 
from Use of Eleven Price Models and Their Ran 
CI) 
Harjf om 
(2) 
Current 
(3) 
Flve-yr. 
moving 
average 
(4) 
Ten-yr. 
moving 
average 
(5) 
Average 
(6) 
Trend 
(7) 
Revers 
trend 
Com ^7.9^(11) 30.69(4) 32.94(7) 32.90(6) 35.90(8) 37.37(9) 40.85(1 
Oatfl 37.31(8) 23.69(2) 27.50(3) 30.94(5) 34.51(7) 32.09(6) 30.21(4 
Pota­
toes 3^^.?2(8) 28.33(4) 28.44(5) 33.06(6) 33.82(7) 37.22(10) 35.51(9 
Flax­
seed 23.96(2) 28.51(4) 30.85(5) 37.09(6) 24.26(3) 37.34(7 
Cot­
ton 51.10(10) 22.75(4) 25.52(5) 39.07(9) 38.60(8) 28.82(6) 29.92(7 
Alf­
alfa 39.7^(8) 19.65(2) 24.35(4) 25.98(6) 25.78(5) 26.93(7) 24.02(3 
Wheat 51.30(11) 19.84(4) 31.56(8) 32.00(9) 36.95(10) 25.45(6) 30.72(7 
beans 50.38(8) 17.03(2) 26.86(5) 37.53(7) 35.51(6) 20.37(3) 26.41(4: 
Grain 
Bor-
ghiam 6l,f5(8) 30.40(2) 30.60(3) 33.67(4) 37.49(6) 39.95(7) 34.92(5: 
To­
bacco ?5.:58(8) 16.41(2) 23.78(6) 43.72.(10) 37.25(9) 24.72(7) 17.53(51 
Total 
ranks 8B 28 50 67 72 64 61 
Ave, 
rank S.JUll) 2.8(4) 5.0(6) 6.7(9) 7.2(10) 6.4(8) 6.1(7) 

1 of the Average Error as a Percentage of the Mean Resulting 
Leven Price Models and Their Ranks for Various Prices 
1 
rr. 
ig 
ige 
(5) 
Average 
(6) 
Trend 
(7) 
Reverse 
trend 
(8) 
Weighted 
average 
(9) 
Outlook 
(10) 
Parallel 
(11) 
Future 
market 
[6) 35.90(8) 37.37(9) 40.85(10) 17.40(1) 29.47(3) 31.06(5) 23.21(2) 
[5) 3^.51(7) 32.09(6) 30.21(4) 13.64(1) 
1 6 )  33.82(7) 37.22(10) 35.51(9) 13.81(1) 23.89(2) 27.00(3) 
1 5 )  37.09(6) 2^.26(3) 37.34(7) 15.56(1) 
1 9 )  38.60(8) 28.82(6) 29.92(7) 12.92(1) 19.85(2) 19.87(3) 
[ 6 )  25.78(5) 26.93(7) ?4.0,?(3) 12.20(1) 
1 9 )  36.95(10) 25.45(6) 30.72(7) 15.59(2) 15.54(1) 21.87(5) 16.52(3) 
1 7 )  35.51(6) 20.37(3) 26.41(4) 13.05(1) 
[ i ^ )  37.^9(6) 39.95(7) 34.92(5) 15.62(1) 
!10) 37.25(9) 2i^.72(7) 17.53(5) 10.09(1) 16.97(4) 16.56(3) 
72 64 61 11 12 19 5 
? )  7.2(10) 6.M8) 6.1(7) 1.1(1) 2 .4( 2 ) /  3.8(5) 2.5(3) 
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I 
Table 14. ComparlBon of the Percentage of the E 
Use of Eleven Price Models and Their Rank 
(1) 
Rajtidom 
(2) 
Gwrrent 
(3) 
Five-yr. 
moving 
average 
(4) 
Ten-yr. 
moving 
average 
(5) 
Average 
(6) 
Trend 
(7 
Reve 
tre 
Corn 57(11) 3^(5) 45(9) 38(7) 50(10) 35(6) 44(8) 
OatB 46(6) 31(2) 48(7) 35(3) 56(8) 44(5) 41(4) 
Pota­
toes 43(5) 37(3) 45(6) 54(8) 67(10) 56(9) 47(7) 
Flax­
seed 57(8) 29(2) 35(4) 35(4) 47(6) 29(2) 47(6) 
Cot­
ton 5 ^<(8) 29(3) 39(6) 58(9) 61(10) 38(5) 50(7) 
Alf-
?!ilfa 51(8) 20(2) 32(4) 31(3) 42(7) 32(4) 35(6) 
Wheat 5^(11) 14(2) 48(9) 42(8) 50(10) 29(6) 38(7) 
.'Soy­
beans 5^(7) 20(2) 42(5) 62(8) 42(5) 29(3) 29(3) 
Grain 
Bor-
ghum 7<^(8) 44(4) 43(3) 48(5) 51(6) 58(7) 42(2) 
To­
bacco 33(6) 22(5) 36(8) 78(10) 63(9) 35(7) 6(2) 
Av©» 5?- 28 41 48 53 38 38 
Total 
ranfes 7 B  30 61 65 81 5^ 52 
Av«!, 
rank 7.8(10) 3.0(3) 6.1(8) 6.5(9) 8.1(11) 5.4(7) 5.2(^ 

.Bon of the Percentage of the Extreme Errors Resulting from 
ren Price Hodelo and Their Ranks for Various Prices 
•yr. 
.ng 
•age 
(5) 
Average 
(6) 
Trend 
(7) 
Reverse 
trend 
(8) 
"Weighted 
average 
(9) 
Outlook 
(10) 
Parallel 
(11) 
Future 
market 
1 50(10) 35(6) 44(8) 9(1) 32(4) 31(3) 26(2) 
1 56(8) 44(5) 41(4) 12(1) 
1 67(10) 56(9) 47(7) 3(1) 36(2) 42(4) 
1 47(6) 29(2) 47(6) 12(1) 
1 61(10) 38(5) 50(7) 9(1) 32(4) 19(2) 
t 32(4) 35(6) 0(1) 
1 50(10) 29(6) 38(7) 9(1) 14(2) 25(5) 14(2) 
1 42(5) 29(3) 29(3) 6(1) 
1 51(6) 58(7) 42(2) 13(1) 
» 63(9) 35(7) 6(2) 0(1) 17(4) 16(3) 
53 38 38 7 26 27 20 
81 54 52 10 16 17 4 
;9) 8.1(11) 5.4(7) 5.2(6) 1.0(1) 3.2(4) 3.4(5) 2.0(2) 
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Table 15. Comparison of the Coefficient of i 
Use of Eleven Price Models and Their Hanks 
( 1 )  
Random 
(2) 
Current 
(3) 
Plve-yr. 
moving 
average 
(4) 
Ten-yr. 
moving 
average 
(5) 
Average 
(6) 
Trenfl 
(: 
Rev< 
tr( 
Com 319.?(10) ?B7.3(B) 244.7(3) 253.4(4) 265.0(5) 347.4(11) 311.1 
Oate ?01.5(8) U9.9(3) 149.2(2) 157.4(4) 171.0(7) 1 5 s . 0 ( 5 )  168.: 
?ota-
toees Z?3,5(10) 149.3(7) 133.^(5) 132.0(4) 123.2(3) 208.0(9) 167.! 
Flax­
seed 300.0(8) 179.0(2) 187.0(3) 193.2(^) 201.8(6) 198.0(5) 249. j 
Cot­
ton ^50.7(10) 140.6(4) 149.6(5) 192.0(9) 175.8(8) 155.3(6) 162.; 
Alf­
alfa 213.8(8) 125.1(4) 112.5(3) 111.0(2) 126.6(5) 152.3(6) 158.: 
Wheat 275.6(11) 209.0(8) 141.7(4) 145.1(5) 167.4(6) 231.5(10) 212.; 
.Soy­
beans 2 8 i i , 8 ( 8 )  114.0(2) 136.0(4) 175.9(7) 164.8(6) 116.7(3) 153. < 
Grain 
Ror-
ghlJUB 303.6(8) 148.7(2) 216,1(7) 196.4(4) 199.0(6) 196.9(5) 194.: 
To­
bacco 9f.1(8) 70.3(3) 71.8(5) 44.4(2) 128.7(10) 108.7(9) 80," 
Ave, 2^7.9 157.^ 154.2 160.1 172.8 187.3 185,' 
Total 
rmikB B9 43 41 45 62 69 67 
Ave, 
ranic 8.9(11) i^.3(5) 4.1(3) 4.5(6) 6.2(8) 6.9(10) 6. 

parison of the Coefficient of the Range Resulting from 
n Price Models and Their Ranks for Various Prices 
-yr. 
Ing 
rage 
(5) 
Average 
(6) 
Trenfl 
(7) 
Reverse 
trend 
(8) 
Weighted 
average 
(9) 
Outlook 
(10) 
Parallel 
(11) 
Future 
market 
265.0(5) 347.4(11) 311.8(9) 122.8(1) 286.3(7) 265.2(6) 198.1(2) 
171.0(7) 158.0(5) 168.3(6) 78.7(1) 
0(4) 128.2(3) 208.0(9) 167.9(8) 65.8(1) 134.1(6) 116.9(2) 
2(4) 201.8(6) 198.0(5) 249.5(7) 99.9(1) 
0(9) 175.8(8) 155.3(6) 162.2(7) 75.4(1) 126.8(2) 134.5(3) 
0(2) 126.6(5) 152.3(6) 158.5(7) 54.9(1) 
1(5) 167.4(6) 231.5(10) 212.3(9) 72.1(1) 86.7(2) 179.0(7) 112.2(3) 
9(7) 164.8(6) 116.7(3) 153.6(5) 63.9(1) 
4(4) 199.0(6) 196.9(5) 194.2(3) 105.8(1) 
4(2) 128.7(10) 108.7(9) 80.9(6) 35.9(1) 70.9(^) 86.9(7) 
,1 172.8 187.3 185.9 77.5 197.8 156.5 155.1 
62 69 67 10 21 25 5 
,5(6) 6.2(8) 6.9(10) 6.7(9) 1.0(1) 4.2(4) 5.0(7) 2.5(2) 
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fired as a group, the vreighterl moving average model ranks 
first in efficiency vJlth ran average rank of 1«1. The errors 
of this model rank least In rnnf?nitvule for all prices except 
those of vfheat; in the case of vrheat prices the errors rank 
second least, Tlie vjeif^Vitod moving average model is charac­
terised by a high degree of consistency in ranking for aif-
ferent prices. The outlook inociel ranks second in least mag­
nitude of the average error as a percentage of the mean with 
an average rank of 2th, Except for the prices of vrheat, the 
outlook moflel h<'?.s somewhat larger errors than the weighted 
moving avera^je model. The outlook mooel results in errors 
which rank third in magnitude for the prices of com, second 
for the prices of potatoes and cotton, and fourth for the 
prices of tobacco. For wJieat the average error as a percen­
tage of the mean of 15.5^ percent rajiks least in ina/?nitude. 
However, it was very close to the second least in magnitude 
of 15.59 percent by the weighted raovir^g average model. 
The future market model ranks third, in least magnitude 
of the errors on the basis of its avera,a:e rank of 2.5, but 
was applied only to the prices of corn and v/hnat. It results 
in errors vihich rank second least in magnitude for the prices 
of com (?3.? percent) and third least in niagnitiide for the 
prices of wheat (16.5? p^^rcent), The expected prices for 
corn used in this comparison are for a period of expectation 
of six months while for \^heat the period of expectation is 
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eight months. The limitation of the future market model 
is that in most years in the months before planting there 
are no future prices for grain delivery after the new harvest. 
Consequently, this niociel (as compared to the other ten models) 
Kould not help farmcrn in their production plans. However, 
it is useful to determine vrhether f'trmors should cell their 
prospective crop in the future market or wait and eell it 
for cash after the h'-'.rvest. Also, it may help farmers in 
deciding VJhether to carry their old crop to future periods 
or oell it for cash during the current Beason. 
The current model ranks fourth in least magnitude of 
errors with an average rank of 2,8. It results in errors 
which rank second in magnitude for the prices of oats, flax­
seed, alfalfa, soybeans, grain Borghiun and. tobacco. In other 
words, the current model ranks second least in magnitude of 
errors for all crops to Vv'hich the outlook, parallel and fu­
ture market mo<^els were not applied. It also ranks second 
for tobacco to which they Mere applied. Its erroi's for the 
price of corn, potatoes, cotton and wheat rank fourth in 
magnitude. It is cnaracteri^ed by a hi^h degree of consis­
tency in ranks between these prices. In the parallel model 
the average errors as a percentage of the mean are third 
least in magnitude for the prices of potatoes, cotton and 
tobacco and fifth least in msgcnitude for the prices of com 
and wheat. Hov/ever, on the basis of its average rank of 3.8 
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the parallel model ranks fifth In magnitude in respect to 
Its average error as a percentage of the mean. 
The remaining six models have distinctly larger errors 
than those which arise In the preceding five models. In the 
flve~year moving average model, errors are third least in 
magnitude for oats and grain sorghum*; fourth for the prices 
of flaxseed and alfalfaj fifth for the prices of potatoes, 
cotton and soybeans; sixth for the prlcea of tobacco; seventh 
for the prices for com; and eighth for the prices of wheat. 
"Phis gives a range of ranks from third to eighth highest. 
This Is a somewhat inconsistent ranking. The five-year mov­
ing average model ranks sixth in magnitude for all prices 
considered as a group. The reverse trend, trend, ten-year 
moving average, average and random models with average ranks 
of 6,1, 6,kf 6,7, 7.2 and 8.8 rank seventh to eleventh re­
spectively In magnitude with respect to their average errors 
as a percentage of their means. These models (except the 
random model) show some inconsistency in their rankings. This 
inconsistency results to some extend from the fact that these 
models are applied to all crops while the outlook, parallel 
and future market models are applied to some crop prices. 
*The outlook, parallel and future market models were not 
applied to the prices of oats, flaxseed, alfalfa, soybeans 
and grain sorghxun while the latter model was not applied also 
to the prices of potatoes, cotton and tobacco. 
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Thus, conBldering the elevon models as a single i^roup, 
the weighted moving average, outlook, future market, curi»enf; 
parallel, five-year moving average, reverse trend, trend, 
ten-year moving average, average and the random models rank 
first to eleventh reepectlvely in magnitude on the basis of 
their average ranks with respect to their average err-ors as 
a percentage of their means. 
The last six models have larger errors than the first 
five models for most of the prices and hence in laost cases 
they provide unsatisfactory results in anticipation. The 
random model is the most inefficient model since it has the 
highest mean error for all the prices except cotton for 
which it has the second highest. 
The percentages of extreme errors (years in which the 
errors were greater than 30 percent of the mean) which oc­
curred In the various models are presented in Table 14. The 
weighted moving average model has the lowest average per­
centage of extreme errors (7 percent) as compared to all of 
the other models. It also has an average rank of 1.0, For 
cach price this model has the lowest percentage of extreme 
errors. On the basis of the average rank, the future market 
current, outlook and parallel models rank second, third, 
fourth and fifth respectively according to least percentage 
of errors. However, the future market, current, outlook 
and parallel models have an average percentage of extreme 
135 
errors of 20, 28, 26, and. 2? rsspectlvely, Hence, It is 
possible on this basis to rank them seooncl, fifth, third and 
fourth respectively. The method of ranking used depends up­
on whether one Is interested, in knowing which model has the 
lov/er percentage of extreme errors for most of the prices 
or vrhich has the lower average percentage of extreme errors 
for all the prices. However, in this study the model which 
has the lower percentage of the extreme errors for most prices 
taken separately seems to be most important. Thus, the aver­
age rank will be u^ed in deciding the relative efficiency of 
each model according to the least percentage of extreme er­
rors. 
Considering the models as a single group, the weighted 
moving average, future market, current, outlook and parallel 
models rank first to fifth respectively. There is little 
difference between the average rank and the average percen­
tage of the ext3Peme errors of the current, outlook and 
parallel models. The reverse trend, trend, five-year moving 
average, ten-year moving average, random and average models 
rank sixth to eleventh respectively according to the least 
percentage of extreme errors (on the basis of the average 
rank). The average percentages of the extreme errors for 
the latter six models are 38, 3B, ^ 1, 'i-S, 52 and 53 which is 
in approximate agreement with the above ranking on the basis 
of their average ranks. The reverse trend and trend laodela 
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rank alxth on the basis of the average percentage of the 
extreme errors v;hlle they rank j?ixth and seventh respectively 
on the basis of the avernge risk which was very close (5.2 
an^ respectively), 
A comparison of the coefficients of the range'" for the 
various expectation moflels is provided in 'Table 15. The 
weighted moving average has the least magnitude of the coef­
ficients of the range for each price. Since the outlook, 
pfHrallel and future market models are not applied to all the 
prices, it is difficult to rank them according to the aver­
age coefficients of the range or the average rank. The prices 
which were not applied to the preceding three models may be 
more or less stable than the other price series and hence 
have more or less range of errors than the others. However, 
the future market raod.el'""^' ranks second In least magnitude of 
the coefficient of the rang'e vrlth an average rank of 2,5. 
It results in a range of errors expressed as a percent of the 
mean which ranks second for the prices of com and third for 
the prices of wheat. Considering the models as a single 
*The coefficient of the range is calculated by suraming 
the largest negative and positive error neglecting sign for 
each price series and then dividing this s\«n by the m^ean of 
this price series, 
the prices of com and wheat (which have only been 
applied to the future market model) would be only considered, 
the future market model ranks also second in magnitude. 
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group and the prices of com, potatoes, cotton, wheat and 
tobacco to which at least ten of the mofleln have been ap­
plied, the outlook, five-year movln^j average and the paral­
lel models rank third, fourth and fifth renpectlvely In caxni 
of ranks (21, ?? and 25). 
However, for all prlcoB considered, the v.'elghted moving 
average, future market, five-year moving average, outlook 
and current models rank from first to fifth respectively on 
the basis of tholr average ranks of 1,0, 2.5, 4.1, and 
4.3. There is little difference between the rariges of the 
five-year moving average, outlook and current models as in­
dicated by their above average ranks. The ten-year moving 
average, parallel, average, reverse trend, trend and random 
models with average ranks of 4,5, 5.0, 6.2, 6.7, 6.9 and 
8.9 rank sixth to eleventh respectively. Ranking the models 
on the basis of the average coefficients of the range xfould 
give somewhat different results than above. 
The outlook model on the basis of the range of errors 
expressed as a percentage of the mean ranks seventh In least 
magnitude for the prices of com, sixth for the prices of 
potatoes, second for the prices of cotton and i^heat, and 
fourth for the prices of tobacco. In the case of the five-
year moving average model the range of ranks is from second 
for the prices of oats to seventh for the prices of tobacco. 
The current model ranges from second for the prices of flax-
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seed, soybeans and grain sorghuin to eighth for the prices 
of corn and wheat, Ttio parallel model has a range of ranks 
fro® Beoond for the prices of potatoes to seventh for the 
prices of wheat and tobacco. Thus, In the five-year moving 
average, outlook, current and. parallel models there Is con-
alderable Inconslatency in their rankings since the predicted 
price depends on an individual observation and hence extreme 
errors^'' are posaible. 
On the other hand, the vielghteft moving average and fu­
ture market asodeln are characterized by a high degree of 
consistency in their ranking for the various prices. Al­
though the mean errors for the outlook and parallel models 
are nearly the same in the case of cotton, a beginning far­
mer with limited capital ifould prefer using the parallel 
model for cotton since the probability of closely pre)dicting 
is greater for the parallel model than for the outlook 
model (Tables 13 and liJ-). It is true that the range of 
errors is larger for the parallel model than for the outlook 
model in the case of cotton, but the probability of an ex­
treme error is smaller for the parallel model. 
*The ooefficlont of the range depends on the extreme 
two errors in the model. 
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A comparison of the price models on the baala of their 
rankings accorcling to the mean error, the extreme error and 
the ran/^e of the errors shows that the weighted moving aver­
age, outlook, future market, current and parallel models are 
first in predlotlonal efficiency in nearly all the caaes*. 
The five-year moving average, reverse trend, trend, ten-
year moving average, average and random models are less ef­
ficient. However, within each group the order of the models 
Is altered. The vjelghted moving average model has the least 
mean error, range of errors and percentage of the extreme 
errors. Thus, there is less uncertainty attached to this 
model for all prices considered as a group than the rest 
of the models. A farmer in the long run would find this 
model more efficient in prediction for any crop than any 
other models. However, a beginning farmer who uses the 
weighted moving average model in planning soybean production 
would predict prices greater than the actual in moat years. 
Hence, he will use more resources than optimum. Accordingly, 
his probability of losses will be high and he may prefer the 
current model which overestimates prices in fewer years than 
the former model. 
*The five-year moving average model ranks third least 
In magnitude while the parallel model ranJks seventh least in 
magnitude in respect to the coefficient of the range. 
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The ranking of any model on the basis of the range of 
errors Is In approximate agreement with Its ranJklng on the 
basis of the extreme error and the mean error. Thus, It 
can be said that the model vrhich has relatively lower (or 
greater) average error expressed as a percentage of the 
mean also has lovjer (or greater) range of errors and extreme 
errors. 
Yield Models 
The same methods of evaluation vihlch were used on the 
price njodelB are used on the yield models. In the case of 
yields, the weighted moving average, outlook, parallel and 
future market models are not applied. However, a preseaeonal 
rainfall model which was not considered with prices is ap­
plied to yields. Also, with yields the trend from average 
and the reverse trend from average yield models replace the 
trend and reverse trend models in prices, 
E'ight mechanical expectation models are applied to 
various yield series for some selected crops, 
"Random yield model 
Table 16 provides comparisons of the errors of the ran­
dom model as applied to various yield series. The average 
error expressed as a percentage of the mean ranges from 
i 
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Table 16, Estimates of Errors of Yield Forecasts Resulting fi 
Yield Model for Several Products® 
Com OatB Hay Wheat Potatoes Cotton Tobaccc 
(Colby) 
Average error 
Average error as a 
percentage of the 
mean 
Percentage of years 
in which error ex­
ceeds 10 percent 
Percentage of years 
In which error ex­
ceeds 30 percent 
Coefficient of the 
range 
Percentage of years 
in which the ex­
pected yield is 
above the realized 
yield 
16.09 16.37 1.08 15.31 55.26 539.^0 550.86 
28.63 29.16 59.3^ 87.94 17.07 32.30 50.02 
71 7^ 91 100 
37 34 66 81 
70 
15 
68 77 
52 51 
199.6 265A 297.8 350.4 82.8 137.6 317.3 
40 54 66 39 59 16 31 
^The periods covered in this table as well as in the following yield t 
the text. 

f Errors of Yield Forecasts Resulting from Using the Rsmdom 
Yield Model for Several Products® 
Hay Wheat Potatoes Cotton Tobacco Wheat Kafir V/heat Kafir 
(Colby) (Ft.Hays) (Ft.Hays) (Akron) (Akron) 
7 1.08 15.31 55.26 539.40 550.86 17.60 12.75 12.52 7.19 
6 59.3^1- 87.94 17.07 32.30 50.02 78.15 106.87 68.27 93.74 
91 100 70 68 77 86 82 88 92 
66 81 15 52 51 69 75 78 77 
297.8 350.4 82.8 137.6 317.3 358.8 803.8 354.9 436.8 
66 39 59 16 .31 48 38 44 54 
ible as well as in the following yield tables are indicated on page 9^ of 
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17.07 for potatoes to 106,87 for kafir (Port Hays). Pota­
toes have the lo^^st magnitude of errors since the coeffi­
cient of variation is relatively lovier th^an the other crops' 
while kafir (Fort Hays) has the largest raa<^ltucle of errors 
because its coefficient of variation is very high (Table 17). 
In other words, the less the variability for any given 
yield series the more efficient will be this moael in its 
accuracy in prediction. The percentage of years in which 
the error exceeds 10 percent varies from 68 for cotton to 
100 for wheat (Colby). Also, the proportion of years in 
which the errors are greater than 30 percent varies from 
15 percent for potatoes to 81 percent for wheat (Colby). 
The coefficient of the range varies from 82.8 percent for 
potatoes to 8o3.8 percent for kafir (Port Hays). Again the 
range of the errors and the percentage of the extreme er­
rors in general increases as the coefficient of variation 
for a given yield series Increases. The percentage of years 
in which the expected yield is above the actual yield varies 
from 16 for cotton to 66 for hay. For com, wheat (Colby), 
cotton, tobacco, wheat (Port Hays), kafir (Port tfeys) and 
wheat (Colorado) this model has a downward trend bias while 
for the rest of the yield series It has an upward trend bias*. 
•There is an upv/ard trend "bias when the percentage of 
years exceeds 50 in which the expected yield is above the 
actual yield and vice versa for the do\mward trend bias. 
m. 
Table 1?. Estimates of the Coefficients of Variation of the Vj 
Com Oats Hay Wheat Potatoes Cotton Tobacco 
(Colby) 
Coefficient of 
variation^ 25.28 25.12 50.78 80.78 17.36 29.98 ^5.50 
The coefficient of variation is a tool for measuring variability, II 
standard deviation to the mean expressed in percentage. For comparing the 
series the coefficient of variation is a suitable test since the means varj 
hence the variance viould not give suitable estimate of variability. 

the Coefficients of Variation of the Various Yield Series 
Hay Wheat Potatoes Cotton Tobacco Wheat Kafir VJheat Kafir 
(Colby) (Ft.Hays) (Ft.Hays) (Akron) (Akron) 
50.78 80.78 17.36 29.98 i^5.50 63.32 1?3.75 63.20 89.46 
8 a tool for measuring variability. It Is defined as the ratio of the 
ssed In percentage. For comparing the variability of various yield 
Is a suitable test since the raoans vary from one series to another and 
1table estimate of variability. 
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Since the expected yield Is selected at random from the past 
In this model, it would have a dovmward ti'end bias for any 
yield serleo vrhich has a linear trend. 
Current yield model 
Table 18 provides comparisons for various crops. The 
average error as a percentage of the inenn ranges from 18.06 
for potatoes to 117,85 for kafir (Port Hays). The percen­
tage of years in which the error is greater than 10 percent 
of the mean varies from 60 for cotton to 93 for wheat (Fort 
Hays), Also, the percentage of the extreme errors ranges 
from 19 for potatoes to 83 for wheat (Port Hays). The coef­
ficient of the range varies from 108,5 percent for potatoes 
to 979.9 percent for kafir (Fort Hays), Kafir and wheat 
showed, the greater errors in magnitude while potatoes, cot­
ton, oats and corn showed the least errors in magnitude re­
spectively, As in the random model, the greater the varia­
bility of the yield series (coefficient of variation) the 
greater are its errors in magnitude and vice versa (Table 
17). The percentage of years in which the expected yield 
is above the realized yield varies from 40 for cotton to 54 
for kafir (Colorado). The ranking of the yield aeries on 
the basis of the mean error is soraev^hQt in agreement with 
its ranking on the basis of the extreme error and the range 
of the errors. 
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Table 18, Estimates of Errors of Yield Forecasts Resulting f 
Yield Model for Several Products 
Com Oats Hay Wheat Potatoes Cotton Tobacc 
(Colby) 
Average error 
Average error as a 
percentage of the 
mean 
Percentage of years 
In which error ex­
ceeds 10 percent 
Percentage of years 
In which error ex­
ceeds 30 percent 
Coefficient of the 
range 
Percentage of years 
In which the ex­
pected yield Is 
above the realized 
yield 
14.60 13.58 1.14 14.15 58.44 402.0 388.49 
25.98 24.19 62.64 81.28 18.06 24.04 35.2? 
71 71 89 92 
29 26 71 78 
63 
19 
60 74 
36 26 
168.0 178.3 334.6 411.9 108.5 137.6 297.7 
49 49 49 47 52 40 43 

' Errors of Yield Forecasts Resulting from Using the Current 
Yield Model for Several Products 
Hay Wheat Potatoes Cotton Tobacco Vvheat ICaflr Wheat Kafir 
(Colby) (Ft.Hays) (Ft.Hays) (Akron) (Akron) 
1 l.lJi^ 1^.15 58.4i|. 402.0 388.19.77 1^.06 11.68 6.29 
I 62.64 81.28 18.06 24.0i^ 35.27 87.79 117.85 63.69 82.01 
89 92 63 60 74 93 85 88 92 
71 78 19 36 26 83 75 66 73 
334.6 411.9 108.5 137.6 297.7 379.7 979.9 323.4 378.1 
49 47 52 40 43 50 45 49 54 
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Five-year noving averngo vlolti taodol 
Table 19 provides oomparlson for various yield series 
for certain crops. In this model potatoes, corn and cotton 
showed the least average errors in magnitude since their 
average errors expressed as a percentage of the mean v/ere 
12.68, 22,33 and 23*28 respectively, Kafir (Fort Hays), 
kafir (Colorado), wheat (Colby), wheat (Fort Hays) and wheat 
(Colorado) showed the largest average errors as a percentage 
of the mean since these errors were 95.31» 77.^, 77.1^» 
5^.35 and 5^.67 respectively. The proportion of years in 
which the error is greater than 10 percent varies from 57 
percent for potatoes to 9^ percent for kafir (Fort Hays). 
Also, the percentage of the extreme errors ranges from 0 
for potatoes to 78 for both wheat (Colby) and kafir (Port 
Hays), The coefficient of the range varies from 51*3 per­
cent for potatoes to 69^1'.9 percent for kafir (Port Hays). 
In general the crops for vrhlch the mean errors as a percen­
tage of the mean are largest in magnitude usually have the 
larger percentage of the extreme errors and the range of 
the errors, and vice versa. Also, as in the previous yield 
models the crops which have large variability showed greater 
errors in magnitude. 
There is less imcertalnty attached to the use of the 
five-year moving average In prediction for corn than for 
oats yields in the long run since it has a smaller mean 
Ik7 
Table 19. Bstimates of Errors of Yield Forecasts Resulting fron 
Moving Average Ylelfl Model for Several Producl: 
Corn Oats Hay Wheat Potatoes Cotton Tobacco 
(Colby) 
Average error 
Average error as a 
percentage of the 
mean 
Percentage of years 
In which error ex­
ceeds 10 percent 
Percentage of years 
In which error ex­
ceeds 30 percent 
Coefficient of the 
range 
Percentage of years 
in which the ex­
pected yield Is 
above the realized 
yield 
12.55 10.75 0.77 13.^3 ^^1.05 38B.7^ 356.12 
22.33 31.17 ^2.31 77.1^ 12.68 23.28 32.3H-
65 
29 
58 90 88 
13 65 78 
121.9 165.6 239.0 313.1 
35 52 k-5 ii-l 
57 
0 
71 71 
33 i45 
51.3 103.3 2?1.7 
39 2k 26 

rrors of Yield Forecasts Resulting from Using the Pive-year 
Average Yielci Model for Several Prorlucts 
Hay Wheat Potatoes Cotton Tobacco Wheat Kafir V/heat Kafir 
(Colby) (Pt.Hays) (Ft.Hays) (Akron) (Akron) 
0.77 13.^3 in.05 388.7^356.12 12,2k 11.37 9.66 5.9^ 
^^2.31 77.14 12.68 23.28 32.34 54.35 95.31 52.67 77.44 
90 88 57 71 71 89 94 86 91 
65 78 0 33 45 63 78 70 77 
239.0 313.1 51.3 103.3 2?1.7 278.0 694.9 264.4 383.3 
45 41 39 24 26 53 64 51 59 
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error and range of errors in the case of com. Thus, a far­
mer with enough capital to meet risk would conaicler this 
model better for com than for oats, Kovvever, a beginning 
farmer who has liPiited capital to meet great risks in a 
particular year vrill prefer this model for oats rather than 
corn because the probability of closely predicting is greater 
for oats than for com, Althoi^gh the range of errors for 
oats is larger than for corn, the probability of an extreme 
error for oats is small. For com, hay, wheat (Colby), 
potatoes, cotton, and tobacco this model has a dovmward 
trend bias and an upward trend bias for the rest of the 
yield series. The downwaird trend bias may be due to the 
fact that there is a linear trend in thos yield series. 
Ten-year moving average yield model 
Table 20 presents comparisons of errors for the ten-year 
moving average model. Kafir and wheat have also in this 
raooel the largest errors in magnitude since the average error 
expressed as a percentage of the mean for kafir (Fort Hays), 
kafir (Colorado), wheat (Colby), wheat (Colorado) and wheat 
(Port Hays) were 102,68, 90,?.2, 83.92, 52.0? and 50.8^ i-e-
spectively. The percentage of years in which the error ex­
ceeds 10 percent of the mean varies from 56 for potatoes to 
100 for kafir (Colorado). Also, the proportion of years in 
which the errors are greater than 30 percent of the mean 
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Table 20, Estimates of Errors of Yield Forecasts Resulting fro 
Moving Average Yield Model for Several Produc 
Com Oats Hay V/heat Potatoes Cotton Tobacco 
(Colby) 
Average error 
Average error as a 
percentage of the 
mean 
Percentage of years 
In which error ex­
ceeds 10 percent 
Percentage of years 
In which error ex­
ceeds JO percent 
Coefficient of the 
range 
Percentage of years 
in which the ex­
pected yield Is 
above the realized 
yield 
12.62 10.93 0.69 14.61 43.40 393.12 418.39 
22.46 19.47 37.91 83.92 13.41 23.54 37.99 
5B 65 81 89 
31 15 54 85 
56 69 92 
38 58 
119.7 151.4 225.8 302.1 55.8 104.5 181.6 
42 46 38 48 33 38 19 

Jrrore of Yield Forecasts Resulting from Using the Ten-year 
Average Yield Model for Several Products 
Hay Wheat Potatoes Cotton Tobacco Wheat Kafir Wheat Kafir 
(Colby) ^ (Ft.Hays) (Ft.Hays) (Akron) (Akron) 
0.69 1^.61 43.40 393.12 418.39 11.45 12.25 9.55 6.92 
37.91 83.92 13.41 23.54 37.99 50.84 102.68 52.07 90.22 
81 89 56 69 92 79 97 84 100 
54 85 0 38 58 64 87 69 76 
R25.8 302.1 55.8 104.5 181.6 254.5 626.1 299.4 339.0 
38 48 33 38 19 55 58 50 47 
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ranges from 0 for potatoes to 87 for kaflr (Port Hays), The 
coefficient of the range varies from 55.B percent for pota­
toes to 626.1 percent for kafir (Port Hays). The aiore stable 
the yleia series is, the fewer errors In magnitude It should 
have and vice versa (Tables 17 and 19). 
The ranking of each yield aeries on the basis of the 
measures of error is not always in agreement since yield 
series vfhlch have approximately the same mean error may vary 
in the shape of the frequency ^ilstribution of their errors. 
For example, oats have a smaller mean error than com but a 
larger percentage of years in which the errors exceed 10 
percent of the mean anfi also a larger ranf;e of errors. How­
ever, this inconsistency in the ranking of the yield series 
is leae than those for price series since the intravariablllty 
of yield series is greater. For all yield series except 
those for wheat and kaflr (Fort Hays) and wheat (Colorado), 
this model has a aownwarc! trend bias. 
Average yield raoi^el 
Table 21 provides coraparlsons of errors for the various 
crops* yields aside from potatoes. The average error as a 
percentage of the mean ranges from 17.51 f'or oats to 92.62 
for kafir (Port Hays), the most variable yield. The percen­
tage of years in which the error is greater than 10 percent 
varies from ^3 f'or potatoes to 100 for kafir (Fort Hays), 
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Table 21. Estimates of Errors of Yield Forecasts Resulting fr 
Yield Model for Several Products 
Com Oats Hay Wheat Potatoes Cotton Tobacco 
(Colby) 
Average error 10.29 9.83 0.70 12.06 40.59 396.11 408.13 
Average error as a 
percentage of the 
mean 18.31 17.51 38.46 69.27 12.54 23.7? 37.06 
Percentage of years 
in v/hlch error ex­
ceeds 10 percent 50 56 78 95 43 65 86 
Percentage of years 
In which error ex­
ceeds 30 percent 19 14 47 81 14 35 5^ 
Coefficient of the 
range 124.1 140.7 180.2 265.9 75.1 110.4 200.0 
Percentage of years 
In which the ex­
pected yield Is 
above the realized 
yield 42 39 50 51 39 38 44 

ilrrors of Yield Forecasts Resulting from Using the Average 
Yield Model for Several Products 
Hay V/heat Potatoes Cotton Tobacco Wheat Kafir Wheat Kafir 
(Colby) (Ft.Hays) (Ft.Hays) (Akron) (Akron) 
0.70 12.06 ij.0.59 396.11 i+08.13 11.^7 11.05 9.25 5.93 
38.46 69.27 12.54 23.72 37.06 50.93 92.62 50.44 77.31 
78 95 43 65 86 81 100 90 96 
47 81 14 35 56 63 90 67 93 
l80.2 265.9 75.1 110.4 200.0 226.5 556.5 243.7 290.8 
50 51 39 38 44 49 61 55 63 
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The percentage of the extreme errorn ranges from 14 for po­
tatoes to 90 for kafir (Port Hayo), The coefficient of the 
range varies from 75.1 percent for potatoes to 556.5 percent 
for kafir (Port Hays). As before kafir, wheat and hay 
showed the largest errors In magnitude in this model. For 
corn, oats, potatoes, cotton, tobacco and wheat (Fort Kays) 
this average model has a downward trend bias while it has an 
upward trend bias for the rest of the yield series except 
hay, for which in 50 percent of the years the expected yield 
is above the realized one. 
Trend from average yield model 
Table 22 provides comparisons for the yield series of 
various crops. Potatoes, oats, cotton and com showed the 
leost average errors as a percentage of the mean since their 
errors were 21.52, 28.66, 32.29 and 36.69 respectively. 
Kafir and wheat showed the largest errors in magnitude. 
Their errors wore 1^1.49 percent for kafir (Fort Hays), 
103.62 percent for wheat (Colby), 98.36 percent for wheat 
(Port Hays), 97.13 percent for kafir (Colorado) and 77.10 
percent for wheat (Colorado). T>io percentage of years in 
which the errors exceed 10 percent of the mean varies from 
6k for potatoes to 100 for wheat (Port Hays). Also, the 
proportion of years in which the errors are greater than 30 
percent of the mean (extreme errors) ranges from 27 percent 
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Table 22. Estimates of Errors of Yield Forecasts Resulting fi 
from Average Yield Model for Several Productf 
Com Oats Hay Wheat Potatoes Cotton Tobacco 
(Colby) 
Average error 
Average error as a 
percentage of the 
mean 
Percentage of years 
In which error ex­
ceeds 10 percent 
Percentage of years 
In which erj?or ex~ 
ceeds JO percent 
Coefficient of the 
range 
Percentage of years 
In which the ex­
pected yield la 
above the realized 
yield 
20.62 16.09 1.22 IS.Oij. 69.65 5^0.86 i^66.80 
36.69 28.66 67.03 103.62 21.52 32.29 ^2.39 
80 73 90 97 
50 37 77 7^ 
6k 
27 
75 70 
50 i4-3 
I83.8 185.9 317.6 499.2 97.6 188.3 30^.5 
57 kO 53 58 55 55 63 

Errors of Yield Forecasts Resulting from Using the Trend 
/erage Yield Model for Several Products 
Hay Wheat Potatoes Cotton Tobacco Wheat Kafir Wheat Kafir 
(Colby) (Ft.Hays) (Ft.Hays) (Akron) (Akron) 
1.22 18.0^ 69.65 5^.86 i^66.80 22.15 16.88 16.14 7.^5 
67.03 103.62 21.52 32.29 ^2.39 98.36 MA9 77.10 97.13 
90 97 6U 75 70 100 86 $1+ 86 
77 7^ 27 50 ^4-3 92 71 75 71 
a7.6 499.2 97.6 188.3 30^.5 410.3 1038.6 376.7 435.5 
53 58 55 55 63 46 49 50 52 
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for potatoes to 92 percent for wheat (Fort Hays), The ooef~ 
flclent of the range varies from 97»6 percent for potfatoes 
to 1038.6 percent for kafir (Fort Hays). Thus, on the basis 
of those large errors this moclel is obviously inefficient 
for wheat and kafir since It Is clear that there is no lin­
ear trend in their yieia series. Extreme errors would be 
possible if the yield for a given year reaches its highest 
level (say because of a favorable vieather period) since the 
trend betv/een this large crop year and the average of the 
last five years would be positive and it is impossible that 
the yield of the next year would rise over the yield of the 
large crop year by that rate of change, and the same thing 
holds true when the yield reaches its lovrest levels. 
The percentage of years in which the expected yield Is 
above the realized yield varies from 40 for oats to 63 for 
tobacco. Except for oats, wheat and kafir (Port Hays) and 
wheat (Colorado) this model has an upward trend bias. 
Reverse trend, from averafge yield model 
Table 23 presents coroparisona of errors for the reverse 
trend from average model. Aside from potatoes, the average 
error expressed as a percentage of the roean ranges from 
19.72 for oats to 99.33 for kafir (Fort Hays). The percen­
tage of years In which the error exceeds 10 percent varies 
from 59 to 97 fov potatoes and kafir (Fort Hays) respectively. 
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Table 23, Estimates of Errors of Yield Forecasts Resulting from 
from Average Yield Model for Several Product 
Corn Osits Hay V/heat Potatoes Cotton Tobacco 
(Colby) 
Average error 12.69 11.0? 0.74 14.03 45.25 385.58 376.56 
Average error as a 
percentage of the 
mean 22.58 19.72 40.66 80.59 13.98 23.09 34.19 
Percentage of years 
in which error ex­
ceeds 10 percent 70 63 8? 94 59 75 77 
Percentage of years 
in which error ex­
ceeds 30 percent 27 1? 53 77 5 35 37 
Coefficient of the 
range 127.9 174.7 220.B 311.8 62.2 108.8 223.9 
Percentage of years 
in which the ex­
pected yield is 
above the realized 
yield 43 43 50 52 36 40 30 

•ors of Yield Forecasts Resulting from UBlng the Reverse Trend 
average Yield Model for Several Products 
Hay V/heat Potatoes Cotton Tobacco Wheat Kafir Wheat Kafir 
(Colby) (Ft.Hays) (Ft.Hays) (Akron) (Akron) 
0.7^ 14.03 45.^5 385.58 376.56 11.66 11.85 9.88 6.16 
1^0.66 80.59 13.98 23.09 34.19 51.78 99.33 53.87 80.31 
87 94 59 75 77 89 97 89 90 
53 77 5 35 37 68 80 69 67 
220.8 311.8 62.2 108.8 223.9 268.2 640.4 269.3 392.4 
50 52 36 40 30 49 57 47 57 
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Also, the percentage of the extreme errore ranges from 5 
for potatoes to 80 for kaflr (Port Hays). The coefficient 
of the range varies from 62,2 to 640,4 percent for potatoes 
and kafir (Port Hays) respectively. In general for most 
crops the ones which have the larger average errors as per­
centages of the mean usually have larger extreme errors and 
range of errors. Also, the crop yields vrhlch have larger 
coefficients of variation also have larger errors In magni­
tude and vice versa. 
The percentage of years in which the expected yield is 
above the actual yield varies from 30 for tobacco to 57 for 
kaflr (Colorado and Port Hays). 
Preseasonal rainfall model 
Table 24 provides comparisons of errors for several 
crops. The average error as a percentage of the mean Is 
18.04 for com, 24,06 for cotton, 50,22 for wheat (using 
the amount of precipitation during four months before plant­
ing) and 50«88 (using the amount of precipitation during one 
year before planting). The percentage of years in which the 
error exceeds 10 percent are 58 for com, 73 for cotton, 88 
for wheat (four months rainfall) and 91 for wheat (one year 
rainfall). The percentage of the extreme errors are 14 for 
corn, 35 for cotton and 65 for both wheat (four months rain­
fall) and wheat (one year rainfall). Also, the coefficient 
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Table 2k, Kstlniates of Errors of Yield Forecasts 
Resulting from Ualng the Preseasonal Rainfall 
Yielfl Koflel for Several Products 
Com Cotton Wheat wheat 
four months one year 
preseasonal preseasonal 
Average error 
Average error as 
a percentage of 
the mean 
Percentage of 
years in which 
error exceeds 
10 percent 
Percentage of 
years in which 
error exceeds 
30 percent 
Coefficient of 
the range 112.6 114.1 2^7.1 23^.7 
Percentage of 
years in which 
the expected 
yield is above 
the realized 
yield h? 35 ^2 47 
10.14 
18.04 
58 
14 
401.80 
24.06 
73 
35 
11.31 
50.22 
88 
65 
11.44 
50.80 
91 
65 
^Fort Hays Experiment Station farm. 
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of the range varies from 112,7 percent for com to 
•porccnt for vrheat (four months rainfall). This model has a 
downward trend "bias for corn, cotton and wheat. 
The results above seem to be somewhat surprising. There 
was no evlflence that the preseasonal rainfall did affect the 
wheat yield in Fort Hays, Kansas, It is well known that the 
preseasonal rainfall makes a great significant contribution 
to grain production in areas where rainfall is deficient 
{such as the Great Plains), while in the case of com and 
cotton the seasonal rainfall is the most important. In fact, 
the avera^jje yiel6 mc^el gives approximately the same results 
as the preseasonal rainfall for corn, wheat and cotton. 
Table 25 provides the estimate of the regression coef­
ficients and the correlation coefficients. None of these 
regression and correlation coefficients given in this table 
is slgnlfleant at the 5 percent level. Thus, the preseasonal 
rainfall did not give any significant contribution to any 
crop prediction. Moreover, the average yield model which 
gives approximately the same efficiency in prediction as 
the preseasonal rainfall does not inquire as complicated cal­
culations as the latter model does. 
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Table 25. Estimate of the Regresalon Coefficients 
and Correlation Coefficients for Various Crops 
(Preseasonal Rainfall Model) 
Corn 2,701^^- .1192 .2391 .2133 .2W .061^ 
Cotton -3.2097 -1.6663 -.1648 -.1680 .16€1 .0282 
Wheat (four 
month rainfall) -.4306 .046? .2173 ,222k .2231 .0498 
Wheat (one 
year rainfall) 1.2823 -.0166 .1769 .1708 .1807 .0327 
2 1 b and c are regression coefficients for X and X on y 
respectively. 2 
2 R is the multiple correlation coefficient and R is 
the coefficient of determination. 
3 r_ „ and r_ - are the correlation coefficients of X 
2 ^1^ *2^ 
and X on y respectively. 
k neither the regression coefficients nor the correlation 
coefficients are significant at the 1 percent level. 
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Comparlnon of the yield models 
To permit a comparison of the relative efficiency In 
prediction of the eight yield models if they were mechani­
cally and consistently used by fanners, approximately the 
same method used in prices was used in yields. Table 26 
compares the average errors as percentages of the means and 
their ranks for various crop yields. 
For the com series, the preseasonal rainfall, average, 
five-year moving average, ten-year moving average, reverse 
trend, current, random and trend models rank from one to 
eight respectively according to their average errors ex­
pressed as a percentage of their means. Those mean errors 
are lB,Ok, 18.31, 22.33, 2.?.^^6, 22.58, 25.98, 28,63 and 
36.69. 
For the oats series, the average, ten-year moving av­
erage, reverse trend, current, trend, random and five-year 
moving average models with average erroi^ expressed as a 
percentage of the mean (I7.5I1 19.^7, 19.72, 2A'.19, 28.66, 
29.16 and 31.17 percent) rank first to seventh respectively. 
Since there is very little difference between the errors of 
the ten-year moving average and the reverse trend models, 
they may be 3?egarded as having the same relative efficiency. 
For the hay series, the ten-year moving average, aver­
age, reverse trend, five-year moving average, random, current 
and trend models with mean errors as a pei-centage of tho mean 
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Table 26. Comparison of the Average Error as a Percentage of the 
Use of Eight Yield Models and Their Hanks for Variou 
(1) 
•RandOEQ 
(2) 
Current 
(3) 
Plve-yr. 
moving 
average 
(4) 
Ten-yr. 
moving 
average 
(5) 
Average T 
a 
Com 28.63(7) 25.98(6) 22.33(3) ?.2A6(ip) 18.31(2) 
Oats 29.16(6) 24.19(4) 31.17(7) 19.47(2) 17.51(1) 
Hay 59.3^(5) 6z.6k{6) 42.31(4) 37.91(1) 38.'16(2) 1 
V/heat (Colby) 87.94(6) 81.28(4) 77.14(2) 83.92(5) 69.27(1) li 
Potatoes 17.07(5) 18.06(6) 12.68(2) 13.41(3) 12.54(1) 
• 
Cotton 32.30(7) 24.08(6) 23.28(2) 23.54(3) 23.72(4) 
Tobacco 50.02(7) 35.27(3) 32.34(1) 37.99(5) 37.06(4) ( 
Wheat (Ft.Hays) 78.15(6) 87.79(7) 54.35(5) 50.84(2) 50.93(3) ( 
Kafir (Ft.Hays) 106.87(5) 17.85(6) 95.31(2) 102.6R(J^) 92.62(1) 1< 
VJheat (Akron) 68.27(6) 63.69(5) 52.67(3) 52.07(2) 50.it4(l) f 1 
Kafir (Akron) 93.7^(6) 82.01(4) 77.4/i(2) 90.22(5) 77.31(1) e 
Total ranks 66 57 33 36 21 r < 
Average rank 6.0(7) 5.2(6) 3.0(3) 3.3(5) 1.9(1) 

he Average Error as a Percentage of the Mean Resulting from 
Sfleld Models and Their Ranks for Various Yields 
nt 
(3) 
Plve-yr, 
moving 
average 
(i^) 
Ten-yr. 
moving 
average 
(5) 
Average 
(6) 
Trend from 
ave. yield 
(7) 
Reverse 
trend from 
ave. yield 
(8) 
Preseasonal 
rainfall 
(6) 22.33(3) 22,^6(1^) 18.31(2) 36.69(8) 22.58(5) 18.04(1) 
( ^ )  31.17(7) 19^7(2) 17.51(1) 28.66(5) 19.72(3) 
(6) ^2.31(4) 37.91(1) 38M(2) 67.03(7) 40.66(3) 
(^0 77.1^(2) 83.92(5) 69.27(1) 103.62(7) 80.59(3) 
(6) 12.68(2) 13.^1(3) 12.54(1) 21.52(7) 13.98(4) 
(6) 23.28(2) 23.54(3) 23.7?(4) 32.39(8) 23.09(1) 24.06(5) 
(3) 32.3^(1) 37.99(5) 37.06(4) 62.39(6) 3^.19(2) 
17) 5^.35(5) 50.84(2) 50.93(3) 98.36(8) 51.78(4) 50.22(1) 
[6) 95.31(2) 102.68(4) 92.62(1) 161.49(7) 99.33(3) 
15) 52.67(3) 52.07(2) 50.H(1) 77.10(7) 53.87(4) 
'A) 77.^^(2) 90.22(5) 77.31(1) 97.13(7) 80.31(3) 
33 36 21 77 35 7 
y) 3.0(3) 3.3(5) 1.9(1) 7.0(8) 3.2(4) 2.3(2) 
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of 37.91» 38.Uo, iiO.66, ^^-2.31, 59.3^, 62.6t^ and 67.03 rank 
first to seventh respectively. The latter three ino(?elJ5 are 
characterized by distinctly larger errors than those that 
arise in the first four models. In general, the hay series 
IriBB larger errors in magnitude for all models than the corn 
fijad oats series. This may be due to the fact that the vari­
ability for the hay series is larger than that for corn and 
oats (coefficient of variation for hay is 50.75 while it Is 
25.28 and 25,12 percent for corn and oats respectively, as 
shown in Table 17). 
For the potatoes series, the average, five-year moving 
aver<?.ge, ten-year moving average, reverse trend, random, 
current and trend models vrlth mean errors as a percentage of 
the mean of 12,5^, 12.68, 13.41, 13.98, 17.07i 18.06 and 
21,52 rank first to seventh respectively. The difference be­
tween the errors of the first and the second model is so 
small that their relative efficiency in prediction can be I 
considered equivalent. The same thing applies to the third 
and fourth models. The average errors as a percentage of 
the mean for the potatoes series are smaller than those for 
the other yield series since its coefficient of variation 
is the smallest (Table 17). 
For the cotton series, the reverse trend, five-year 
moving average, ten-year moving average, average, prsseasonal 
rainfall, current, random and trend with mean errors as a 
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percentage of the mean of 23«09» 23.28, 23.5^» 24.06, 
2^,08, 32.30 and 32.39 rank first to eighth respectively. 
However, the average errors of the first six raodels are BO 
close that they can be regarded as equivalent in their rel­
ative efficiency. Also, there is very little difference "be­
tween the errors of the random and trend models. 
For the wheat series, the average, five-year moving av­
erage, reverse trend, current, ten-year moving average, ran­
dom and trend models rank from one to eight respectively ac­
cording to their average errors expressed as a percentage of 
their means. Those mean errors are 69,27, 77,14, 80,59* 
81,28, 83.92, 87,9^ and 103,62, 
For the tobacco series, the five-year moving average, 
reverse trend, current, average, ten-year moving average, 
trend and random models with average errors expressed as a 
percentage of the mean of 32,3^» 3^.19» 35.27» 37.06, 37.99» 
42,39 and 50.02 rank first to seventh respectively. 
For the wheat series (Port Hays), tho preseasonal rain­
fall*, ten-year moving average, average, reverse trend, 
five-year moving average, random, current and trend with 
mean errors expressed as a percentage of the mean of 50.22, 
*In this model the amount of the preseasonal rainfall 
during the four montiis June, July, August and September is 
used in this comparison. 
\6h 
50.93* 51.78, 5^.35i 78.15, 87.79 and 98.36 rank first 
to eighth respectively. However, there Is very little dif­
ference between the errors of the first three models so that 
they oan be regarded equivalent In their predlctlonal effi­
ciency. The preseaBonal rainfall model does not Improve Hig-
nlflcantly the predlctlonal efficiency over the ten-year 
moving average and the average models. In other words, the 
latter tvjo modole provide equivalent results to the presea-
sonal rainfall. Besides, they do not require as complicated 
caloulationu as the preseasonal rainfall model. 
For the kafir series (Port Hays), the averi^ge, five-year 
moving average, reverse trend, ten-year moving average, ran­
dom, current and trend models vrith average errors as a per-
centnge of the mean of 92.62, 95.31# 99.33# 102.68, 106.87, 
117.85 and 1^1,49 rank first to seventh respectively. These 
errors are greater than those of the other yield series since 
its coefficient of variation is the largest (Table 17). 
For the wheat series (Akron), in regard to the mean er­
rors expressed as a percentage of the mean for average, ten-
year moving average, five-year moving average, reverse trend, 
current, random and trend of 50.52.07, 52.67, 53.87, 
63.69, 68.27, 77.10 these models can be rranked first to 
seventh respectively. There is little difference between 
the errors of the second and third models, and. thus they can 
be considered as having the same relative predlctlonal effi-
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oienoy. 
For the kaflr series (Akron), the average, five-year 
moving average, reverse trend, current, ten-year moving av­
erage, random ejid trend modelB with mean errors expressed 
as a percentage of the moan of 77.31» 77.80,31, 82.01, 
90.2.2f 93*7^^ and 97.13 rank first to neventh respectively. 
The errors of the firfit and second raodelB are so close that 
they can be regarded, as equivalent in their relative pre-
diotiorial efficiency. In general, the kaflr and the wheat 
series have the larger mean errors expressed as a percentage 
of their means than the other crops since their series fluc­
tuated more than the rest of the aeries. In other words, 
according to Table 17 the kaflr and wheat series have the 
largest coefficients of variation (kaflr being greater in 
vnrlability than wheat). 
Considering the eight yield models as a single group 
and for all yield series considered the average, preseasonal 
rainfall, five-year moving average, reverse trend, ten-year 
moving average, current, randooi and trend models vflth aver­
age ranl:8 of 1,9» 2,3, 3.0, 3*2, 3.3» 5.2, 6.0 and 7.0 rank 
first to eighth respectively In respect to their mean errors 
as a percentage of the mean. There Is little difference 
between the errors of the third, fourth and fifth models. 
The trend and random models are characterized by some con­
sistency in their ranking. They have the largest errors 
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in raa^nltuAe in general for most of the series. In all the 
yield series they rank among the last three moclels. The 
rest of the models show lesser degrees of oonslBtency In 
their I'anking. 
The oomparison of the percentage of the extreme errors 
which arise from the application of the various modele to 
the various yield serlos is provided in Table 27^ For the 
com snrleB^ the preaeasor^l rainfall, average, reverse 
trend, current, five-year moving average, ten-year moving 
average, random and trend raodels rank first to eighth in 
respect to the percentage of their extreme errors. The 
fourth and fifth models have an equal percentage of their 
extreme errors (29 percent). 
For the oats series with respect to the percentage of 
the extreme errors the following models rank first to 
seventh; five-year moving average, average, ten-year moving 
average, reverae trend, current, random and trend respec­
tively . 
For the hay series, the average, reverse trend, ton-
year moving average, five-year moving average, random, 
current and trend models rank first to seventh with respect 
to the percentage of their extreme errors. However, for 
hay in general the percentage of the extreme errors for all 
models are greater than those for the other yield series 
except wheat an<3 kafir. This is due to the greater vari-
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Table ??. Coroparloon of the Percentage of the Extreme Brro 
Use of Eight Yield Models and Their Hanks for Varlo 
(1) ( P )  (3) (^) (5) 
Random Current Pive-yr. Ten-yr, Average 
moving moving 
average average 
Com .37(7) 29(4) 29(4) 31(6) 19(2) 
Oats 34(6) 26(5) 13(1) 15(3) 14(2) 
Hay 66(5) 71(6) 65(4) 54(3) 47(1) 
Wheat (Colby) 81(5) 78(3) 78(3) 85(7) 81(5) 
Potatoes 15(5) 19(6) 0(1) 0(1) I4(if) 
Cotton 52(8) 36(5) 33(1) 38(6) 35(2) 
Tobacco 51(5) 26(1) 45(4) 58(7) 56(6) 
Wheat (Ft.Hays) 69(6) 83(7) 63(1) 64(3) 63(1) 
Kafir (Pt.Hays) 75(2) 75(2) 78(4) 87(6) 90(7) 
V/heat (Akron) 78(7) 66(1) 70(5) 69(3) 67(2) 
Kafir (Akron) 77(5) 73(3) 77(5) 76(4) 93(7) 
Total ranks 61 43 33 49 39 
Average rank 5.5(8) 3.9(5) 3.0(3) 4.4(6) 3.5(4) 

: Of the Peroentage of the Extreme Errors Resulting from 
Yield Models and 'Phelr Ranks for Various Yields 
( 5 )  ( 6 )  
Average Trend from 
ave. yield 
( ? )  ( 8 )  
Reverse Preseasonal 
trend from rainfall 
ave, yield 
(3) 
nt Pive-yr. 
moving 
average 
29(^) 
13(1) 
65 (^) 
78(3) 
0(1) 
33(1) 
45(J^) 
63(1) 
78(i^) 
70(5) 
77(5) 
33 
5) 3.0(3) 
( U )  
Ten-yr. 
moving 
average 
31(6) 
15(3) 
5^(3) 
B5(7) 
0(1) 
3 8 ( 6 )  
58(7) 
64(3) 
87(6)  
69(3) 
76(k) 
i^.^^(6) 
19(2) 
14(2) 
47(1) 
81(5) 
14(if) 
35(2) 
56(6)  
63(1) 
90(7) 
67(2)  
93(7) 
39 
3.5(4) 
50(8) 
37(7) 
77(7) 
74(1) 
27(7) 
50(7) 
63(3) 
92(8) 
71(1) 
75(6) 
71(2) 
57 
5.2(7) 
27(3) 
17(4) 
53(2) 
77(2) 
5(3) 
35(2) 
37(2) 
68(5) 
80(5) 
69(3) 
67(1) 
32 
2.9(2) 
14(1) 
35(2) 
65(4) 
7 
2.3(1) 
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ability of the hay series. 
For the potatoes series, the five-year moving average, 
ten-year moving average, reveree trend average, random, 
current and. trend, models rank first to seventh in respect 
to their percentage of their extreme errors. The first 
two models tied for having the least percentage of extreme 
errors of 0 for both. Potatoes shoi^ed the least magnitude 
of extreme errors since their series was relatively more 
stable than the rest of the yield series (Table 17). Al­
though the average model has smaller mean error for pota­
toes than the five-year moving average, a beginning farmer 
with limited, capital in a particular year would, consider 
the latter model more useful in prediction for potatoes 
since the probability of an extreme error is small. 
For the cotton series, the five-year moving average, 
average, reverse trend, preseasonal rainfall, current, ten-
year moving average, trend and random models rank first to 
eighth respectively in respect to the pei»centage of the ex­
treme errors, ITie second, third and fourth models tied 
for second in their ranking v/ith 35 percent for each model. 
For the wheat series (Colby), the trend, reverse trend, 
five-year moving average, random, average and ten-year mov­
ing average rank first to seventh in respect to their per­
centage of their extreme errors. The average and the random 
models have the same percentage of the extreme errors of 81 
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and hence they are both tied for fifth in their ranking. It 
ie somewhat surprising to find that the trend model which 
has the largest mean errors also has the lowest percentage 
of the extreme errors. 
For the tobacco series, the current, reverse trend, trend, 
five-year moving average, random, average and ten-year moving 
average rajak first to seventh respectively with respect to 
the percentage of their extreme ermDrs. 
For the wheat series (Port Hays), the average, five-
year moving average, ten-year moving aveareige, preseasonal 
rainfall, reverse trend, random, current and trend models 
rank first to eighth respectively with respect to the percen­
tage of the extreme errors. The first and second models tied 
for first In ranking for having the least percentage of the 
extreme errors, 63 for both. 
For the kaflr series (Port Hays), the trend, random, 
current, five-year moving average, reverse trend, ten-year 
moving ave3?age and the average models rank first to seventh 
in respect to the peinsentage of their extreme errors. How­
ever, the random and current models tied for second in their 
ranking. The average model which has the lowest mean error 
also has the largest percentage of the extreme errors. This 
may be due to the shape of the frequency distribution of 
errors of the kafir series. 
For the wheat series (Akron), the current, average, 
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ten-year moving average, reverse trend, five-year moving 
average, trend, and random models rank first to seventh re­
spectively with respect to the percentage of their extreme 
errors. The third and fourth model have the same percentage 
of the extreme errors of 69 and hence tied for third place 
in ranking. 
For the kafir series (Akron), the reverse trend, trend, 
current, ten-year moving average, random, five-year moving 
average, and average models rank first to seventh in respect 
to the percentage of their extreme errors, "The random and 
five-year moving average tied for fifth in ranking. For 
kafir and wheat, the percentage of the extreme errors for 
all models is greater than those for other yield series. 
Considering the eight yield expectation models as a 
single group and taking into account all the crop yields, 
the preseasonal rainfall, reverse trend, five-year moving 
average, average, current, ten-year moving average and ran­
dom models rank first to eighth respectively on the basis 
of their average ranks, in respect to the percentage of their 
extreme errors. Nearly all the models are characterized by 
a high degree of inconsistency in their ranking for the 
various crop series. For example, the average model shows 
a range of rank from first to seventh. The most consistent 
model is the preseasonal rainfall, which gives a range of 
ranks from first to fourth. Table 28 provides a comparison 
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Table 28. Comparison of the Coefficient of the Range R 
Use of Eight Yield Models and Their Ranks for Varlo 
(1) 
Random 
(2) 
Current 
(3) 
Five-yr. 
moving 
average 
(4) 
Ten-yr. 
moving 
average 
(5) 
Average 
Com 199. 6(8) 168.0(6) 121.9(3) 119.7(2) 126.1(4) 
Oats 265. 178.3(5) 165.6(3) 151.4(2) 160.7(1) 
Hay 297. 8(5) 33^.6(7) 239.o(^) 225.8(3) 180.2(1) 
Wheat (Colby) 350. M5) /+11.9(6) 313. KM 302.1(2) 265.9(1) 
Potatoes 82. 8(5) 108.5(7) 51.3(1) 55.8(2) 75.1(4) 
Cotton 137. 6(6) 137.6(6) 103.3(1) 106.5(2) 110.4(4) 
Tobacco 317. 3(7) 297.7(5) 2?1.7(3) 181.6(1) 200.0(2) 
Wheat (Ft.Hays) 350. 8(6) 379.7(7) 278.0(5) 254.5(3) 226.5(1) 
Kafir (Ft.Hays) » 
c
 
00 
8(5) 979.9(6) 696.9(4) 626.1(2) 556.5(1) 
Wheat (Akron) 35^. 9(6) 323.^(5) 264.4(2) 299.4(4) 243.7(1) 
Kafir (Akron) 8(7) 378.1(3) 383.3(4) 339.0(2) 290.8(1) 
Total ranks 67 63 34 25 21 
Average rank 6. 1(7) 5.7(6) 3.1(4) 2.3(2) 1.9(1) 
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Joraparison of the Coefficient of the Range Resulting from 
Jlght Yield Models and Their Ranks for Various Yields 
(?) 
Current 
(3) 
Flve-yr. 
moving 
average 
(4) 
Ten-yr, 
moving 
average 
(5) 
Average 
(6) 
Trend from 
ave. yield 
(7) 
Reverse 
trend from 
ave. yield 
(8) 
Preseasonal 
rainfall 
.68,0(6) 121.9(3) 119.7(2) 126.1(4) 183.8(7) 127.9(5) 112.6(1) 
-78.3(5) 165.6(3) 151.4(2) 160.7(1) 185.9(6) 174.7(4) 
I3'^.6(7) 239.0(if) 225,8(3) 180.2(1) 317.6(6) 220.8(2) 
HI.9(6) 313.l(^) 302.1(2) 265,9(1) 499.2(7) 311.8(3) 
.08.5(7) 51.3(1) 55.8(2) 75.1(4) 97.6(6) 62.2(3) 
.37.6(6) 103.3(1) 106.5(2) 110.4(4) 188.3(8) 108.8(3) 116.1(5) 
:97.7(5) 221.7(3) 181.6(1) 200.0(2) 304.5(6) 223.9(4) 
179.7(7) 278.0(5) 254.5(3) 226.5(1) 610.3(8) 266.2(4) 247.1(2) 
79.9(6) 696.9(4) 626.1(2) 556.5(1) 1038.6(7) 640.6(3) 
123.^(5) Z6k,k{2) 299.4(4) 243.7(1) 376.7(7) 269.3(3) 
17^.1(3) 383.3(4) 339.0(2) 290.8(1) 436.5(6) 392.4(5) 
63 34 25 21 74 39 8 
5.7(6) 3.1(4) 2.3(2) 1.9(1) 6.7(8) 3.5(5) 2.7(3) 
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of the coefficient of the range for the various expectation 
models for the preceding yield series. For the com series, 
the preseasonal rainfall, ten-year moving average, five-year 
moving average, average, inverse trend, current, trend and 
random models rank first to eighth in respect to the range 
of their errors. 
For the oats series, the average, ten-year moving aver­
age, five-year moving average, reverse trend, current, trend 
and random models rank first to seventh respectively in the 
range of their errors. 
For the hay series, the average, reverse trend, ten-year 
moving average, five-year moving average, random, trend and 
current models rank first to seventh respectively in the 
range of their errors. The coefficient of the range for 
hay, for all crops is greater than those for com, oats, po­
tatoes and cotton since hay series has a greater variability. 
For the potatoes series in respect to the range of the 
errors, the five-year moving average, ten-year moving average, 
r»everBe trend, average, random, trend and current models rank 
first to seventh respectively. The coefficients of the range 
for potatoes for all the models are the lowest in all the 
crops series because of the series* low variability. 
For the cotton series, the five-year moving average, ten-
year moving average, reverse trend, average, preseasonal rain­
fall, random, current and trend models rank first to eighth 
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respectively In respect to the range of their errors. The 
current and rEvndoni models with the saiiie range of the errors 
tied for sixth In ranking. 
For the wheat series (ColTay), according to the rant^e of 
the errors the following models average, ten~year moving av­
erage, reverse trend, five-year moving average, random, cur­
rent and trend can be ranked first to seventh respectively. 
For the tobacco series, the ten-year moving average, 
average, five-year moving average, reverse trend, current, 
trend and random models rank first to seventh in respect to 
the range of their errors. 
For the wheat series (Fort Hays), according to the range 
of the errors the average, preseasonal rainfall, ten-year 
moving average, reverse trend, five-year moving average, ran­
dom, current and trend models are ranked first to eighth re­
spectively. 
For the kafir series (Fort Hays), the average, ten-year 
moving average, reverse trend, five-year moving average, ran­
dom, current and trend models rank first to seventh in re­
spect to the range of their errors. This series has the 
largest coefficient of the range for all the models due to 
its series highest variability (Table 17). 
For the wheat series (Akron), in regard to the range 
of the errors, the average, five-year moving average, re­
verse trend, ten-year moving average, current, random and 
17'^ 
trend mot^els are ranked first to seventh respectively. 
For the kafir series (Akron), the average, five-year 
moving average, reverse trend, ten-year moving average, cur­
rent, random and trend models rank first to seventh respec­
tively in respect to the range of their errors. The coeffi­
cients of the ran^e for vrheat and kafir series are greater 
than those for other eeries because of their higher varia­
bility as has been mentioned before. 
Tliere is less imcertainty attached to the average model 
than the ten-year moving average in the case of kafir (Akron) 
since it has smaller mean error and range of errors than for 
the latter model. However, a farmer with limited capital 
who used the average model In predicting kafir (Akron) would 
overestimate yields in most years and hence he would use more 
resources than optimum (I.e., apply more fertilizers, etc.). 
Accordingly, his probability of losses will be high and he 
may prefer the ten-year moving average which overeetimates 
prices in fev;er years than the average model (Tables 20 and 
21) .  
For all the crops aeries and oonBlderlng the eight yield 
expectation models as a single group, the average, ten-year 
moving average, preseasonal rainfall, five-year moving aver­
age, reverse trend, current, random and trend models rank 
first to eighth respectively on the basia of their average 
ranks in respect to the range of the errors. The models are 
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more cone in tent in their ranking than in the case of the per­
centage of the extreme errore. For example, the average 
model shows a range of ranks from first to fourth, while the 
trend model gives a ranf?:e of ranks from sixth to eighth. 
For each crop series the ranking of the model on tVie 
basis of the range of the errors is not alviays in agfreement 
with its ranking on the basis of the mean error expressecl 
as a percentage of the mean and. the percentage of the ex­
treme errors. For all crop series considered, the ranking 
of the model on the basis of the mean error is in approxiiaate 
agreement v/ith the ranking of the model on the basis of the 
range of the errors* while it differs slightly from its rank­
ing on the basis of the extreme error, Hov;ever, the ranking 
of the models on the basis of the mean errors, the range of 
errors and the extreme error leads to the conclusion tliat 
the average, preseasonal rainfall, five-year moving average, 
reverse trend, ten-year moving average models composed the 
first group*"*. The current, random and trend models form 
the second group in predictlonal efficiency. Hovfever, within 
each group the order of the models is somewhat altered. 
^^Except in the case of the ten-year moving average model. 
According to the mean error, it ranks fifth for all series 
while it T-'anks second in respect to the range of errors. 
*"*With only one exception, the ten-year moving average 
ranks sixth in respect to the percentage of its extreme 
errors. 
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Use of the Autocorrelation Coefficient to Predict 
the Accuracy of the Current Year Model 
and Comparison of Some Mo<5eln 
The current year model is not necessarily more accurate 
in prediction for a series which has a high autocorrelation 
coefficient (one year lag) than another series with a lower 
autocorrelation coefficient. The degree of the year to year 
variation in the series can offset the correlation or lack 
of correlation. For example, a price or yield series with 
zero correlation may still have small year to year variation 
and hence the current year model would indicate a small er­
ror. On the other hand, a series with a higher degree of 
autocorrelation might have greater fluctuations in prices 
or yields and thus the average error may still be greater 
than in the first instance. In the case of variation rela­
tive to the mean, the size of the mean enters the picture 
and can offset either the degree of correlation, the varia­
tion or both. For example, the prices of hay have a lower 
autocorrelation coefficient (Table 29) than vrheat but still 
have a smaller average error exp3?e8sed as a percentage of 
the mean for the current year model (Table 2), Also, the 
prices of grain sorghum have higher autocorrelation coeffi­
cient than potatoes but a larger average error expressed as 
percentage of the mean for the current model. The same things 
hold true for yields. Kafir (Colorado) has a higher auto-
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Table 29* Estimates of the Autocorrelation and Regression C 
One Year Lag for Various Prices 
Corn Oats Hay Wheat Potatoes Plaxeeec 
Regression coefficient .5503 .6873 .789^ -5^72 .7^75 
Correlation coefficient® .5^75 .7252 .6931 .7699 .5572 .7^93 
^Significant at the 5 percent level. 

of the Autocorrelation and Regression Coefficients with 
le Year Lag for Various Prices 
its Hay Wheat Potatoes .Flaxseed Cotton Soybeans Grain Tobacco 
sorghum 
?411 .6873 .789^ .5^72 .7^75 .8^43 .8633 .6608 .8521 
'252 .6931 .7699 .5572 .7^93 .7919 .862i+ ,6616 .8762 
level. 
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correlation coefficient than potatoes (Table 30) feut also 
has a lart^er average error as a percentage of the mean for 
the current model (Table 18), 
However, ^ iven the coefficient of variation for the 
.series, the autocorrelation coefficient could be useful in 
predicting foe efficiency of the current mo(?el for various 
series. For example, the price5=: of flaxseed which have ap­
proximately the same coefficient of variation (slightly 
larger) as com (Table 31) and a higher autocorrelation co­
efficient, has smaller average error expressed as a percen­
tage of the mean for the current model than the corn neries 
(Table 2). Also, the yield Beries for cotton v/hich l-ias rel­
atively larger coefficient of variation than corn (Table 1?) 
and a higher autocorrelation coefficient, has slightly smal­
ler average error as a percenta^^e of the mean for the current 
model. In other words, for cotton the higher autocorrelation 
coefficient offsets itt? hi/rher variability. 
Theoretically the expected squared error when tlie series 
is autocorrelated is C for the average model, ? a' for the 
2 / 0  ?  
random model and 2a(l-r •^) + b' for the current model, 
where Is the autocorrelation coefficient with one year 
lag and b la the amount of the regression constant^, Theo-
Darcovich. ApplicatSon of expectation models to 
livestock products, Tlnpubliahed Ph, D. Thesis. Ames, Iowa, 
lovfa State College Library, 1952. p, 86-106, 
179 
Table 30, Estimates of the Autocorrelation and Regression Co< 
One Year I^ag for Various Yields 
Corn Oats Hay Wheat Potatoes Cotton Tobacco 1 
(Colby) (F' 
Regression coefficient .0295 .0971 -.1793 .177^ .0113 .3^2^ .259^ 
Correlation co­
efficient .0297 .0990 -.1830 .1777 .0104 .3^98® .2597 
^Significant at the 5 percent level. 
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Imates of the Autocorrelation anfl Regression Coefficients with 
One Year I^ag for Various Yields 
Dats Hay Wheat Potatoes Cotton Tobacco Wheat Kafir Wheat Kafir 
(Colby) (Pt.Hays) (Ft.Hays) (Akron) (Akron) 
.0971 -.1793 .177^ .0113 ,3^2^ .259'^ -.371^1' .0846 .1627 .3370 
,0990 -.1830 .1777 .OlOii- .3498^ .2597 -.3523^ .0852 .I600 .3330® 
lent level. 
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retically speakinf? It Is imposnlble to compare the relative 
accuracy of the random and average models \irlth that of the 
current year model. This Is because the squared error of 
2 2 
the current model is a function of b as well as (T vfhlle 
the squared error of the random and average modele is a func­
tion of CT , However, If is approaching positive unity 
p 
for a given series and its variance is much larger than b , 
then the expected squared error for the current model may 
be smaller than that for the average and the random models. 
For all price series in this study, the above has happened 
because all of the autocorrelations are high, their variances 
2 
are hi^ih and the b 's are less than one. Then the current 
model for all prices vforks better (i.e., its relative effi­
ciency in prediction) than the average and random models 
since it has smaller mean errors than thofje for the latter 
models. 
If the autocorrelation coefficient vdth one year lag is 
positive unity, the current year model Kould be more effi­
cient in prediction than the moving average, trend, reverse 
trend and weighted moving average mor'^els since its expected 
squared error Is smaller than for the latter models^. How­
ever, for the price series the autocorrelation coefficients 
(one year lag) are not i>08ltive unity liut are relatively 
^Ibid., p. 86-106. 
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high anfl the cojiBocutlve variables fluctuate to a certain 
extent. If the extent of these fluctuations Is not high, 
the current year model la expected to be more efficient In 
prediction than the trend, reverse trend and moving average 
models. The empirical errors (mean errors) of these models 
and the current model showed that the current model is more 
efficient than the others (Table 13). However, the weighted 
moving average model with the v/elght of the current year 
equivalent to that of the last four years may counter fluc­
tuations, Thus it may work better than the current model. 
Analysis of empirical errors for these two models suggest 
that the weighted moving average price model is more effi­
cient than the current price model for all the crop price 
series studied (Table 13). 
For most of the yield series the autocorrelation coeffi­
cient is very low and hence they can be considered as random 
series. Theoretically the expected squared error for the 
2 2 
random series is cr for the average model and 2 a~ for the 
random and current models. Thus theoretically the average 
model would be expected to be more efficient than the random 
and the current models. The empirical errors (meisin errors) 
for the above models showed that they indicate a close ap­
proximation to the theoretical errors In a random series. 
Also, theoretically the expected squared error for the aver­
age model is smaller than those for the trend from average 
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model when applied to a series of random yields, (Only 
three crop yield series had significant autocorrelation co­
efficients and those wore less thaia The empirical 
errors (mean errors) in thi? study showed that this is true 
for all yield series. If n is infinity, the expected 
squared error In a random series for the average model is 
equivalent to those for the moving average and reverse trend 
from average models and slightly smaller if n is approaching 
1 infinity , For most of the yield series n is large. The 
empirical results in this study indicate that the average 
model is either more or equivalent in efficiency in predic­
tion (yields) tlian the moving average and reverse trend from 
average models on the basis of mean errors (Table 26), 
2 
Using T, W, Anderson's table for testing the autocorre­
lation coefficient, all the autocorrelation coefficients for 
all the price series are significant at the 5 percent level 
and N - 1 degrees of freedom, For the yield series, tlie 
autocorrelation coefficients of kafir (Akron), wheat (Port 
Hays) and cotton are only significant at the 5 percent level 
while the rest of the yield series are not significant at 
that level, 
^Ibid,, p. 86-106 
2 T, W, Anderson, On the theory of testing serial corre­
lation, Skandinavlsh Aktuarietidskrlft, 31J 114. 1948, 
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SUl'iHAUY AND CONCLUSIONS 
The role of expectationB in economic plannini^ has great 
significance since farm production takes time, in certain 
cases up to several years (beef cattle), Betvfeen the tiae 
a decision is marie and the time the farm products are ready-
to be soldi, agricultural prices frequently change and farm 
production frequently is affected by other Influences out­
side the control of the farmer. Hence, at the time produc­
tion decisions are made some possible expectations of prices 
and yields must be held. Thus, farmers make their decisions 
imder conditions of uncertainty. Their subjective evaluation 
of risk causes them to allocate their resources not with the 
^laxi^li^atlon of profit na the sole guide but with some con­
sideration of maintaining a certain degree of safety. The 
safety reactions of the farmer may be expressed in various 
ways; the more important are diversification, capital ration­
ing, product, time and cost flexibility and insurance. Bach 
of these precautionary roensuros for safety represents a de­
gree of resource inefficiency since they vjould be unneces­
sary if uncertainty %»rere absent. 
Previous empirical research indicates by farmers' will­
ingness to express their expectationB in terms of a range that 
IBk 
farmers have in their minds probability distributions of 
possible outcomes. Also, there is some evidence that far­
mers are able to recognize some parameter of the distribu­
tion such as the mean dispersion and the skeimess. Farmers 
reactions to adverse situations were less conclusive. How­
ever, few of these empirical studies indicated farmers' pre 
ferenoe for safety. 
In the past the index of variability was used as an 
index of uncertainty in the study of the objective uncer­
tainty. The index of variability is not always an accurate 
indicator of the degree of uncertainty, although it is a 
necessary condition for the existence of uncertainty. If 
a highly variable series is predicted with considerable ac­
curacy, the series will possess a low degree of uncertainty 
a condition which would not be indicated by an index of 
variability. A very few empirical studies were concerned 
with the errors caused by using various expectation models 
as indexes of uncertainty. This study adopts this newer 
approach to objective uncertainty by using various expecta­
tion models for prices and yields. The objective of this 
study Is to test the predlctional accuracy of various price 
and yield expectation models which can be used by farmers 
at the present time. 
Fourteen mechanical expectation models are tested for 
efficiency in prediction. They were selected because they 
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were known to be based on specific and general experience 
of the farmer. The various models by which price and yield 
expectations are derived in this study are as follows: (1) 
random price and yield, (2) current price and yield, (3) 
five-year moving average price and yield, (4) ten-year mov­
ing average price and yield, (5) v:elghted moving average 
price, (6) average price and yield, (?) trend price, (8) 
trend from average yield, (9) reverse trend price, (10) re­
verse trend from average yield, (11) parallel price, (12) 
outlook price, (13) future market price, and (14) preseasonal 
rainfall (yields). 
For evaluating the efficiency of each price or yield 
model in prediction, three measures of errors are used in 
this study. Those measures are the average error as a per­
centage of the mean, the frequency distribution and the coef­
ficient of the total range. They were selected because of 
their raeaningfulness to farroeri^ Tormulated production plans 
and on the amount of information they provide on error or 
uncertainty. The above three measures of error will depend 
on the expectation model employed and on the price or yield 
one attempts to predict. When predicting prices or yields 
by the use of a specific model, the degree of uncertainty 
attached to various prices or yields is compared. For all 
prices or yields considered as a group, each model will be 
evaltiated on the basis of its average efficiency. For 
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prices, thla Is Justified since all prices are affectecl by 
the sane secular forces. The model v^hlch provides the 
smallest uncertainty or error for all prices considererl as 
a group may be adopted by farmers. 
When a prediction of prices is made using a specific 
model, tobacco and hay show, for most models, a smaller 
magnitude of errors. The smaller variability for tobacco 
is due in part to the fact that its eoriea covers a period 
(I933-I95I) when support pr-ices were prevailing and thus 
its series is more stable. Also, the smaller variability 
for hay Is due in part to the fact that its series has the 
smallest coefficient of variation^ (more stable). The rest 
of the crops are inconsistent in the magnitude of their 
errors for the various models (i.e., larger errors for one 
model and smaller for another), However, com has the 
largest coefficient of the range for all models because the 
com price in l9kB was extreinely high and high extreme 
errors therefore result. The ranking of the price series 
on the basis of the mean error is somewhat In agreement 
with its ranking on the basis of the extreme error Arsfl the 
range of errors. In other words, for most crops the crop 
which has larger (or smaller) mean error also has larger 
(or smaller) extreme and range of the errors. However, 
^See the Appendix, Table 38, p, 20?. 
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the racking on the baslB of the three measureB of error 
sometlraes 1B not in agreement since price series v^hich have 
approximately the sarie nean errors may vary in the shape 
of the frequency aistribiAtlons of their errors (i.e., flif-
ferencG in akewnesp,, dispersion, kurtcsis, etc.). 
In this Btudy a comp-^rlson of the errors vrhich woulr! 
he obtained if the eleven price raodels had been meohanically 
and consistently used by frvrmers h^fs been accompllo'ied. For 
each price, each model is ranked according to its efficiency 
in pre<^iotion. Then for all prices oonRldored as a group, 
each fliof'el is evaluated on the basis of Itr. average effi­
ciency. For various prices, each raotlel is inconsistent in 
its ranking of predlctlonal efficiency and hence it is dif­
ficult to evaluf-^te the average efficiency of each morsel. 
However, this difflcvilty may be overcome by the suraniation of 
ranks of each Model. Since tMree of the eleven price models 
are not applied to all crops, the average rank is an indica­
tor of the average efficiency of each model. The comparison 
of the price models on the basis of their ranking according 
to the mean error, the extreme error and the range of the 
errors shovjs the weighted moving average, outlook, future 
market, current and parallel models to be the first group in 
predlctlonal efficiency in nearly all the cases for all 
prices considerer! as a giv>up. The five-year moving average, 
reverse trend, trend, ten-yenr movir^ average, average and 
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random models form the second group, Ho^fever, within each 
group the order of the models is altered according to their 
ranking on the basis of each measure of errors. The ranking 
of a model on the basis of the range of the errors is in ap­
proximate agreement with its ranking on the basis of the ex­
treme error and the mean error. That is to say, the model 
which has relatively lower (or greater) average error ex­
pressed as a percentage of the mean usually has lower (or 
greater) range and extreme errors. 
The weighted moving average model has the least moan 
error, range of errors and percentage of the extreme errors 
for all prices considered as a group. The outlook model 
ranks second best In magnitude in respect to the mean error, 
fourth best in magnitude In respect to the extreme error and 
the range of errors. The Important feature of the outlook 
model is the greater ability of the persons who prepare the 
outlook to forecast accurately the major rather than the 
minor economic changes. The future market price model ranks 
third b est In magnitude In respect to the mean error, second 
in magnitiTde in respect to the extreme and range of the 
errors. However, it vras only applied to com and wheat. 
The limitation of this model is that in most years there 
are no future prices in the months before planting for de­
livery after the new harvest. Consequently, cont3?ary to the 
other ten price models, it would not help farmers in their 
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production plans. However, it is useful to see if farmers 
would sell their prospective crop in the future or vmit smd 
sell it for cash after the harvest. Also, the future market 
model may help farmers in deciding whether to carry their 
old crop to future periods or sell it for cash during the 
season. The current and parallel models have lai*ger errors 
than the previovis three models, The mode3a which form the 
second group in nearly all cases have larger errors than the 
models of the first group. 
In the yield models, the same methods which wore used 
in the price models are used in evaluating. When precicting 
yields UBi33g a specific model, potatoes, oats, com and cot­
ton yield series showed smaller errors for all models since 
their coefficients of variation are smaller. In other words, 
their yield series are more stable than the rest of the yield 
series. Kafir, wheat, hay and tobacco have larger errors be­
cause their coefficients of variation are larger. The rank­
ing of the yield series on the basis of the three measures 
of error is more consistent than in case of prices because 
of the larger difference in variability between the yield 
series, 
A comparison of the eight yield models has been accom­
plished in this study, For various yields, each model is 
more inconsistent in its ranking for price models because 
yield series do not move in the same direction as prices. 
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This iB aue in part to the fact that the yieM series are 
for various crops from different experimental station farms 
located in various states and the weather conditions and the 
other factors v?hlch affect agricultural production vary ac­
cording to location and kind of crop while the agricultural 
X^rices are affected by the eanie secular forces. For example, 
the average yield model gives a range of rank from first to 
fourth highest on the basis of the mean error and the range 
of the errors and a range of ranks from first to seventh 
highest on the basis of the extreme error. 
For crop series, the ranking of the model on the range 
of the errors is not alvjays in agreement with its ranking 
on the basis of the mean error expressed as a percentage of 
the mean and the percentage of the extreme error. For all 
crop series considered, the ranking of the model on the basis 
of the mean error is in approximate agreement with its ranlc-
ing on the basis of the range of the errors while it differs 
somewhat but not much with its ranking on the basis of the 
extreme error. However, the ranking of the models on the 
basis of the three measures of error lead to the conclusion 
that the average, preeeasonal rainfall, five-year moving 
average, reverse trend, ten-year moving average models form 
the first group. The current, random and trend models fom 
the second group in their predictionnl efficiency for all 
crops considered as a group. However, within each group 
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the order of the moctelc ifl somewhat altered. The average 
raodol gives approxlm-'itQly the same efficiency In prediction 
as the preseasonal rainfall moflel without requiring the cow-
pUcatefl calculations of the latter. 
On the assumption that cur population will continue to 
repeat itself in the future, farmers can adopt the models 
to which the least uncertainty Is attached in planning their 
crop productions. It is true that we are living in a clynajnic 
world, but conditions flo not change suddenly. If conditions 
change gi'adually, tlie bent models presented in this study 
can be used by farmers in the near future. These raodele 
represent the usefulness of usin^ the past in estimating the 
future. Some of these models when applied to specific crops 
constitute more accurate bases for prediction than do others. 
In the end, however, it always remains for the individual 
farmer to decide v;hioh model, or combination of models, woulci 
be more appropriate. If he is a young farmer with llEiited 
capital, he may have to confine himself to those models which 
appear to offer the least risk In a particular year, even 
though such procedures may mean a sacrifice of profits. If, 
on the other hand, he has access to quantities of capital 
which will allovjr him to assuine greater risks, he may find 
It to his advantage to use sowe of the models v/hich represent 
the greatest risk in a particular year for specific crops and 
which also represent the highest profit in the long a™un. Far­
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mers may utilize the raoflele studied as a basis for their 
price or yield expectations, and they may allow for probable 
changes in future economic conditions (i.e., wars, depres­
sions, etc.). 
It can be suggested here that further research should 
be conducted for forecasting prices or yields using advanced 
statistical techniques. It remains to be seen whether the 
differences in the predictlonal accuracy between the simple 
mechanical expectation models (used in this study) and the 
econometric analysis approach Justifies using the latter 
method despite its higher costs. 
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Table 31. Average Prices Received by Farmers in the Unite 
Year Corn Oats Grain Alfalfa hay Wheat Soybeans Potatoes I 
Jan. 15 Aug. 15 Borghum loose July 15 Oct. 15 Oct. 15 I 
Nov. 15 March 15 
per bu. per bu. per cwt. per ton per bu. per bu. per bu. I 
i' % i' </• 
1915 69.5 42.0 9.79 104.6 188.0 54.8 
1916 64.4 41.6 183 10.74 100.0 213.0 123.8 
1917 92.9 67.7 287 14.68 224.5 273.0 125.0 
1918 136.8 71.6 269 20.82 203.8 336.0 135.4 
1919 141.4 73.5 239 21.42 219.6 334.0 158.5 
1920 143.6 76.0 171 24.68 242.9 341.0 126.6 
1921 64.6 32.0 64 12.88 108.5 220.0 130.6 
1922 44.6 33.6 159 11.80 99.8 18<?.0 66.2 
1923 70.2 37.6 168 14.33 89.6 209.0 91.4 
V)2h 73.6 49.1 155 13.98 105.8 2?3.0 68.8 
1925 112.0 40.7 150 14.44 140.3 227.0 125.6 
1926 69.6 37.9 115 13.50 127.7 197.0 126.4 
1P27 64.3 44.4 110 14.38 127.3 186.0 97.9 
1928 75.2 3B.4 110 12.46 118.1 172.0 58.0 
1929 80.2 42.7 125 16.07 101.6 179.0 138.2 
1930 77.3 35.7 110 13.90 70.6 164.0 101.4 
1931 61.7 19.8 50 11.29 36.3 52.0 45.8 
1932 33.7 14.8 36 10.84 35.6 46.0 34.4 
1933 19.1 32.2 73 6.34 86.9 68.0 74.6 
1934 43.9 45.8 , 159 8.68 78.8 95.0 48.5 
1935 85.3 26.9 89 14.99 76.4 68.0 46.1 
1936 53.5 43.0 153 8.67 94.1 107.0 97.9 
1937 100.6 28.5 86 14.12 112.8 86.0 48.5 
1938 52.2 20.3 60 10.17 60.8 6i^.0 51.0 
1939 45.1 25.4 94 7.84 55.7 73.0 66.4 
19^ 53.2 26.7 82 9.34 61.4 67.0 52.0 
19^1 56.0 32.5 87 8.91 05.6 142.0 67.6 
191^2 72.7 42.6 103 12.99 94.6 15B.0 102.5 
1943 88.0 65.2 199 14.72 126.0 180.0 128.0 
19 W 113.0 70.8 143 18.90 139.0 204.0 141.0 
1945 107.0 58.9 211 19.90 146.0 206.0 126.0 
19-!^ 110.0 73.4 227 18.50 187.0 228.0 122.0 
19^7 121.0 94.8 329 21.80 214.0 311.0 148.0 
1948 246.0 68.8 214 23.20 203.0 227.0 142.0 
1949 125.0 58.2 166 22.80 182.0 209.0 129.0 
1950 115.0 70.6 177 17.50 199.0 203.0 85.8 
1951 

rage Prices Received by Farmers In the United States® 
Alfalfa hay Wheat Soybeans Potatoes Flaxseed Cotton Tobacco^ 
loose July 15 Oct. 15 Oct. 15 Aug. 15 Oct. 15 Aug. 15 
March 15 
per ton Der bu. per bu. per bu. per bu. per lb. per lb. 
i' $ i' i i' 
9.79 104.6 188.0 54.8 144.0 11.4 
10.7/^ 100.0 213.0 123.8 184.2 16.8 
1^.68 224.5 273.0 125.0 287.2 25.3 
20.82 203.8 336.0 135.4 395.8 30.6 
21.1^2 219.6 334.0 158.5 529.0 33.9 
Zk,68 242.9 341.0 126.6 297.0 22.4 
12.88 108.5 220.0 130.6 163.4 18.8 
11.80 99.8 189.0 66.2 200.8 21.2 
1^.33 89.6 209.0 91.4 210.4 28.0 
13.98 105.8 2?3.0 68.8 210.2 23.1 
140.3 227.0 125.6 229.5 21.5 
13.50 127.7 197.0 126.4 215.7 11.7 
14.38 127.3 186.0 97.9 203.7 21.0 
12.1^ 118.1 172.0 58.0 181.7 18.1 
16,07 101.6 179.0 138.2 259.5 17.5 
13.90 70.6 164.0 101.4 191.9 9.2 
11.29 36.3 52.0 45.8 120.4 5.3 
10.84 35.6 46.0 34.4 79.0 6.3 
6.34 86.9 68.0 74.6 163.0 9.0 11.9 
8.68 78.8 95.0 48.5 177.0 12.6 23.0 
14.99 76.4 68.0 46.1 134.0 10.9 20.0 
^-,67 94.1 107.0 97.9 192.0 12.2 21.5 
14.12 112.8 86.0 48.5 183.0 8.3 21.2 
10.17 60.8 64.0 51.0 155.0 8.8 21.8 
7.Bk 55.7 73.0 66.4 135.0 8.6 14.7 
9.34 61.4 67.0 52.0 137.0 9.4 16.7 
8.91 85.6 142.0 67.6 168.0 16.7 24.0 
12.99 94.6 158.0 102.5 226.0 18.9 35.9 
14.72 126.0 180.0 128.0 280.0 20.3 37.2 
18.90 139.0 204.0 141.0 288.0 21.2 39.3 
19.90 146.0 206.0 126.0 289.0 22.3 40.8 
18.50 187.0 228.0 122.0 364.0 37.7 48.6 
21.80 214.0 311.0 148.0 573.0 30.6 38.0 
23.20 203.0 227.0 142.0 574.0 31.1 47.7 
22.80 182.0 209.0 129.0 356.0 28.7 44.6 
17.50 199.0 203.0 85.8 335.0 38.9 53.1 
48.0 

1915 b9.5 42.0 
1916 64.4 41.6 183 
1917 92.9 67.7 287 
1918 136.8 71.6 269 
1919 141.4 73.5 239 
1920 143.6 76.0 171 
1921 64.6 32.0 64 
1922 44.6 33.6 159 
1923 70.2 37.6 168 
192^1. 73,6 49.1 155 
1925 112.0 40.7 150 
1926 69.6 37.9 115 
1927 64.3 44.4 110 
1928 75.2 38.4 110 
1929 80.2 42.7 125 
1930 77.3 35.7 110 
1931 61.7 19.8 59 
1932 33.7 14.8 36 
1933 19.1 32.2 73 
193^ 43.9 45.8 159 
1935 85.3 26.9 89 
1936 53.5 43.0 153 
1937 100.6 28.5 86 
193f< 52.2 20.3 60 
1939 45.1 25.4 94 
19ifrO 53.2 26.7 82 
19^1 56.0 32.5 87 
19^^-2 72.7 42.6 103 
19^3 88.0 65.2 199 
19 W 113.0 70.8 143 
19^5 107.0 58.9 211 
191*6 110.0 73.^ 227 
19^7 121.0 94.8 329 
19^8 246.0 68.8 214 
19^ 125.0 58.2 166 
1950 115.0 70.6 177 
1951 
9.79 104.6 188.0 54.8 
10.74 100.0 213.0 123.8 
14.68 224.5 273.0 125.0 
20.82 203.8 336.0 135.4 
21.42 219.6 33^.0 158.5 
24.68 242.9 341.0 126.6 
12.88 108.5 220.0 130.6 
11.80 99.8 189.0 66.2 
14.33 89.6 209.0 91.4 
13.98 105.8 223.0 68.8 
14.44 140.3 227.0 125.6 
13.50 127.7 197.0 126.4 
14.38 127.3 186.0 97.9 
12.46 118.1 172.0 58.0 
16.07 101.6 179.0 138.2 
13.90 70.6 164.0 101.4 
11.29 36.3 52.0 45.8 
10.84 35.6 46.0 34.4 
6.34 86.9 68.0 74.6 
8.68 78.8 95.0 48.5 
14.99 76.4 68.0 46.1 
8.67 94.1 107.0 97.9 
14.12 112.8 86.0 48.5 
10.17 60.8 64.0 51.0 
7.84 55.7 73.0 66.4 
9.34 61.4 67.0 52.0 
8.91 05.6 142.0 67.6 
12.99 94.6 158.0 102.5 
14.72 126.0 180.0 128.0 
18.90 139.0 204.0 141.0 
19.90 146.0 206.0 126.0 
18.50 187.0 228.0 122.0 
21.80 214.0 311.0 148.0-
23.20 203.0 227.0 142.0 
22.80 182.0 209.0 129.0 
17.50 199.0 203.0 85.8 
^Prom U. S, Dept. of Agriculture. Crops and Markets. I9 
51, 19^3; 5^55, 19^5; and 27: 72-73, 1950. 
U. S. Dept. of Agriculture, Peed Statistics, Suppl, to the Fe 
Oct, 19^ and p, 20 of Dec. 1950. 
U. S. Bureau of Agricultural Economics. Agricultural Prices. 
Unpublished data. 
^Klnd of tobacco used here is flue cured types 11-1^. 

9.79 104.6 188.0 54.8 144.0 11.4 
10.74 100.0 213.0 123.8 184.2 16.8 
14.68 224.5 273.0 125.0 287.2 25.3 
20.82 203.8 336.0 135.^ 395.8 30.6 
21.42 219.6 33^.0 158.5 529.0 33.9 
24.68 242.9 341.0 126.6 297.0 22.4 
12.88 108.5 220.0 130.6 163.4 18.8 
11.80 99.8 189.0 66.2 200.8 21.2 
1^.33 89.6 209.0 91.4 210.4 28.0 
13.98 105.8 2?3.0 68.8 210.2 23.1 
14.44 140.3 227.0 125.6 229.5 21.5 
13.50 127.7 197.0 126.4 215.7 11.7 
14.38 127.3 186.0 97.9 203.7 21.0 
12.46 118.1 172.0 58.0 181.7 18.1 
16.07 101.6 179.0 138.2 259.5 17.5 
13.90 70.6 164.0 101.4 191.9 9.2 
11.29 36.3 52.0 45.8 120.4 5.3 
10.84 35.6 46.0 34.4 79.0 6.3 
6.34 86.9 68.0 74.6 163.0 9.0 11.9 
8.68 78.8 95.0 48.5 177.0 12.6 23.0 
14.99 76.4 68.0 46.1 134.0 10.9 20.0 
8.67 94.1 107.0 97.9 192.0 12.2 21.5 
14.12 112.8 86.0 48.5 183.0 8.3 21.2 
10.17 60.8 64.0 51.0 155.0 8.8 21.8 
7.84 55.7 73.0 66.4 135.0 8.6 14.7 
9.34 61.4 67.0 52.0 137.0 9.4 16.7 
8.91 85.6 142.0 67.6 168.0 16.7 24.0 
12.99 94.6 158.0 102.5 226.0 18.9 35.9 
14.72 126.0 180.0 128.0 280.0 20.3 37.2 
18.90 139.0 204.0 141.0 288.0 21.2 39.3 
19.90 146.0 206.0 126.0 289.0 22.3 40.8 
18.50 187.0 228.0 122.0 364.0 37.7 48.6 
21.80 214.0 311.0 148.0 573.0 30.6 38.0 
23.20 203.0 227.0 142.0 574.0 31.1 47.7 
22.80 182.0 209.0 129.0 356.0 28.7 44.6 
17.50 199.0 203.0 85.8 335.0 38.9 53.1 
kB.O 
e. Crops and Markets. 480-^83i 192?; 12: 531-535* 1935; 20: 49-
2-73. 1950. , , 
0, Peed Statistics. Suppl. to the Feed Situation, p. 47-^9 of 
ral Economics. Agricultural Prioes. p. 18. Nov. 19^2 
lue cured types 11-14. 

Table 32. Contract and Spot Prices (Hid-REinge) for Corn and Wheat at Chicago^ 
(Cents per bushel) 
Year Corn in Com In Com Dec, Wheat in Wheat in V/heat July 
June for Sept, for spot price Nov, for April for spot price 
Dec, del. Dec, del, July del. July del. 
1914-15 63.1 58.0 72.2 113.0 130.9 131.1 
1915-16 62.2 73.7 92.0 102,0 115.6 118.0 
1916-17 104.0 116.7 175.0 150,5 200.3 255.0 
1917-18 145.0 227.5 
1918-19 147,0 127.2 151.0 245.5 
1919-20 153.4 107.6 78.1 264.5 
1920-21 60.4 52.6 49.1 111.2 148.6 
1921-22 64.2 57.7 73.5 106,8 118.8 132.5 
1922-23 65,5 69.3 78.4 106.5 121.2 103.8 
1923-2^1- 76.9 109.6 124.2 137.0 104,8 135.0 
1924-25 94.2 82.6 81.0 137.5 137.8 156.1 
1925-26 77.8 82.1 74.5 134.9 139.3 145.0 
1926-27 100.2 101.4 88.5 130.4 129.1 144.4 
1927-28 86.4 76.6 86.0 155.9 132.2 
1928-29 85.5 99.0 92.2 131.5 121.6 132.0 
1929-30 72.3 85.9 74.9 78.1 110.8 88.2 
1930-31 50.7 37.6 39.0 63.5 62.2 54.0 
1931-32 32.8 30.8 24.2 50.4 60.0 50.2 
1932-33 56.8 52.1 47.2 87.9 63.0 102.9 
1933-34 60.3 78,3 100.0 91.8 80.2 98.1 
1934-35 64.4 57.8 61.0 90,2 <)6.0 97.4 
1935-36 57.9 94.0 110.6 103.4 88.8 111.1 
1936-37 77.9 64.3 58.6 86.2 122.7 128.2 
1937-38 56.4 50.1 52.5 65.8 80.7 71.2 
1938-39 51.6 53.1 60.0 B4.7 69,6 66.0 
1939-40 57.2 56.8 62.5 81.8 106.9 75.5 
19iK)-4l 77.9 83.5 78.2 120.6 89.5 101.9 
1941-42 90.6 86.2 59.5 128.6 124.0 114.1 
I^k2'-U'3 50.5 156.7 143.7 151.5 

lOi+.O 
1917-18 
1918-19 147.0 
1919-20 153.^ 
1920-21 60.4 
1921-22 64.2 
1922-23 65.5 
1923-24 76.9 
1924-25 9^.2 
1925-26 77.8 
1926-27 100.2 
1927-28 86.4 
1928-29 85.5 
1929-30 72.3 
1930-31 50.7 
1931-32 32.8 
1932-33 56.8 
1933-3^ 60.3 
1934-35 64.4 
1935-36 57.9 
1936-37 77.9 
1937-38 56.4 
1938-39 51.6 
1939-40 57.2 
1940-41 77.9 
1941-42 90.6 
1942-43 50.5 
1943-44 
1944-45 115.6 
1945-46 
1946-47 159.1 
1947-48 170.1 
1948-49 114.8 
116.7 
127.2 
175.0 
145.0 
151.0 
107.6 
52.6 
57.7 
69.3 
109.6 
78.1 
49.1 
73.5 
78.4 
124.2 
82.6 
82.1 
101.4 
76.6 
99.0 
81.0 
74.5 
88.5 
86.0 
92.2 
85.9 
37.6 
30.8 
52.1 
78.3 
74.9 
39.0 
24.2 
47.2 
100.0 
57.8 
94.0 
64.3 
50.1 
53.1 
61.0 
iiO,6 
58.6 
52.5 
6Q.O 
56.8 
83.5 
86.2 
62.5 
78.2 
59.5 
115.5 115.0 
115.6 
229.6 
139.1 
117.0 
118.5 
137.8 
262.9 
145.5 
132.2 
^Chicago Board of Trade. Annual report. 
150.5 200.3 255.0 
227.5 
245.5 
264.5 
111.2 148.6 
106.8 118.8 132.5 
106.5 121.2 103.8 
137.0 104.8 135.0 
137.5 137.8 156.1 
134.9 139.3 145.0 
130.4 129.1 144.4 
155.9 132.2 
131.5 121.6 132.0 
78.1 110.8 88.2 
63.5 62.2 54.0 
50.4 60.0 50.2 
87.9 63.0 102.9 
91.8 80.2 98.1 
90.2 96.0 97.4 
103.4 88.8 111.1 
86.2 122.7 128.2 
65.8 80.7 71.2 
B4.7 69,6 66.0 
81.8 106.9 75.5 
120.6 89.5 101.9 
128.6 124.0 114.1 
156.7 143.7 151.5 
149.6 170.1 159.7 
173.9 162.1 166.4 
178.0 183.5 207.2 
258.0 223.2 234.8 
209.0 235.2 227.6 
194.3 19^.9 
through 1950. 1938-1951. 

Year 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
192^^-
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
193^1' 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
19^2 
19^3 
1944 
19^5 
19^6 1 nJin 
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Table 33# Yield per Acre for Various Crops at Diffe 
" II 1 !•«——PI » m 11 III! m i l  • • M I . — I I I  — I W  1 1  — - I -Ill I Iiwiiiii •• m» i <i i iigt 
Corn® Oats® Hay® Potatoes Cotton lint Wheat Tobacco Wheat 
(Colby) (Ft. Ha 
bu. bu. ton bu. lb. bu. lb. bu. 
46.0 
58.2 
53.7 
40.2 
59.9 
58.7 
58.9 
65.7 
60.4 
44.1 
60.0 
52.4 
42.5 
52.5 
20.6 
54.1 
60.6 
54.4 
11.6 
63.2 
32.2 
74.0 
75.6 
76.7 
72.0 
62.8 
72.9 
60.8 
51.5 
52.9 
65.2 /lo 1 
72.6 
58.6 
57.8 
64.5 
38.3 
54.5 
51.8 
60.4 
70.0 
68.8 
51.1 
57.0 
63.8 
60.7 
63.3 
69.5 
59.6 
63.7 
36.0 
0 
62.0 
60.5 
79.0 
40.9 
40.7 
55.6 
47.2 
60.6 
73.8 
40.1 
65.6 
52.6 
3.12 
1.42 
0 
2.81 
0 
2.36 
2.27 
3.08 
1.50 
2.44 
1.66 
1.75 
2.48 
1.56 
3.11 
1.40 
0 
1.91 
2.04 
1.14 
0 
1.76 
0 
3.28 
2.30 
1.78 
2.40 
2.81 
1.48 
2.31 
1.81 
1.99 
350 
330 
399 
191 
270 
326 
325 
306 
226 
328 
346 
257 
212 
355 
381 
308 
329 
368 
329 
320 
338 
291 
411 
356 
365 
308 
303 
434 
810 
960 
1027 
1057 
1586 
1564 
1671 
755 
1631 
2058 
2042 
1697 
1916 
2007 
2129 
2276 
1913 
1217 
2598 
1762 
941 
1824 
1787 
1994 
1808 
2383 
10.0 
19.5 
26.0  
0 
8.3 
13.7 
31.7 
25.2 
18.2 
1.8 
31.8 
27.8 
13.3 
3.0 
37.9 
14.3 
42.8 
23.3 
36.8 
0 
5.5 
0 
0 
2.5 
5.2 
4.2 
0 
23.3 
22.0 
28.7 
31.0 
41.0 
15.8 
576 
677 
610 
801 
595 
626 
703 
1000 
790 
887 
1242 
857 
0 
1207 
1075 
1219 
1078 
13.94 
15.51 
12.95 
13.62 
16.24 
15.29 
14.29 
12.33 
0 
14.51 
16.31 
18.70 
15.92 
17.09 
17w99 
0 
14.80 

Yield per Acre for Various Crops at Different Experimental Farms 
;oes^ Cotton llnt*^ Wheat*^ Tobacco^ Wheat^ Kafir^ Wheat® Kafir® 
(Colby) (Ft, Hays) (Ft, Hays) (Akron) (Akron) 
I. lb. bu. lb. bu. bu. bu. bu. 
32.3 
0 17.1 
42.5 0 18.2 
2.6 0 9.3 
29.2 4.8 41.7 
576 10.3 0 15.0 
;o 10.0 677 21.6 19.5 29.7 
10 19.5 610 11.3 13.6 26.5 
'9 26.0 801 33.8 7-9 24.7 
•1 0 595 7.1 6.5 15.0 
'0 8.3 626 35.8 7.3 11.3 
:6 13.7 703 10.0 25.7 24.5 
:5 31.7 1000 37.0 49.0 20.3 
i6 810 25.2 790 37.1 19.0 28.5 
:6 960 18.2 887 25.2 17.5 1.7 
18 1027 1.8 1242 0 1.4 7.3 
1057 31.8 857 45.6 17.6 9.5 6.7 
7 1586 27.8 0 23.3 5.9 15.8 3.0 
,2 156^1- 13.3 1207 26.2 1.9 2.5 0 
5 1671 3.0 1075 10.8 10.2 20.8 14.3 
11 755 37.9 1219 48.7 2.6 24.5 0.3 
8 1631 li»-.3 1078 . 23.0 17.4 10.7 1.2 
9 2058 42.8 13.9^ 27.2 1.6 20.7 4.0 
;8 20h2 23.3 15.51 3^.7 4.1 14.5 3.7 
•'9 1697 36.8 12.95 51.0 0 1.3 3.0 
10 1916 0 13.62 22.0 24.3 2.8 10.3 
i8 2007 5.5 16.24 21.8 0 3.7 0.3 
a 2129 0 15.29 4.2 0 8.3 3.0 
,1 2276 0 14.29 27.3 0 25.8 17.2 
6 1913 2.5 12.33 21.7 0 14.7 11.2 
'5 1217 5.2 0 27.8 16.7 23.3 7.5 
8 2598 i^.2 14.51 2.7 0 5.5 1.7 
3 1762 0 16.31 14.2 0 0 4.0 
if 9J^1 23.3 18.70 24.2 14.1 25.2 16.0 
182^- 22.0 15.92 13.3 37.9 44.0 14.2 
1787 28.7 17.09 11.2 0 18.8 22.3 
199^1' 31.0 17^99 31.7 66.4 15.2 17.7 
1808 la.o 0 3.5 15.9 44.7 20.0 
2383 15.8 14.80 21.2 0 17.8 5.3 
46.3 11.51 49.8 7.6 10.3 13.5 

1923 60.4 70.0 1.50 328 1027 1.8 1242 0 
1924 44.1 68.8 2.44 346 1057 31.8 857 45. 
1925 60,0 51.1 1,66 257 1586 27.8 0 23 
1926 52.4 57.0 1.75 212 1564 13.3 1207 26, 
1927 42.5 63.8 2,48 355 1671 3.0 1075 10 
1928 52,5 60.7 1,56 381 755 37.9 1219 48 
1929 5^0 63.3 3.11 3O8 1631 14.3 1078 23 
1930 26,6 69.5 1.40 329 2058 42.8 13.94 27 
1931 54.1 59.6 0 368 2042 23.3 15.51 34 
1932 60,6 63.7 1.91 329 1697 36.8 12.95 51 
1933 54.4 36.0 2.04 320 1916 0 13.62 22 
1934 11.6 0 1.14 338 2007 5.5 16.24 21 
1935 63.2 62.0 0 291 2129 0 15.29 4 
1936 32.2 60.5 1.76 411 2276 0 14.29 27 
1937 74.0 79.0 0 356 1913 2.5 12.33 21 
1938 75.6 40,9 3.28 365 1217 5.2 0 27 
1939 76.7 ^M3,7 2.30 308 2598 4.2 14,51 2 
I9U0 72.0 55.6 1.78 303 1762 0 16.31 14 
1941 62.8 47.2 2.40 434 941 23.3 IB. 70 24 
1942 72.9 60.6 2,81 1824 22.0 15.92 13 
1943 60.8 73.8 1.48 1787 28.7 17.09 11 
1944 51.5 40.1 2.31 1994 31.0 17.99 31 
1945 52.9 65,6 1.81 1808 41.0 0 3 
1946 65.2 52.6 1.99 2383 15.8 14.80 21 
1947 43.1 58.8 1.27 46.3 11.51 49 
1948 81.3 61.4 1.75 10.0 16.05 28 
1949 59.8 47.8 2,09 0 0 
1950 61.8 52.4 2.57 23.3 16 
^•lowa State College. Agronomy Dept. Unpublished data. 1915-195^. 
^Maine Agricultural Experiment Station. Sources of nitrogen for potat 
Bull. 35^. p. 1^. April 1930. 
Maine Agricultural Experiment Station. Orono, Maine. Potato fertili 
Pam, 1927-19^1. Bull, p. 126. Jan. 19^3. 
®South Carolina Agricultural Focperiment Station. Unpublished data on 
No. 12 treatment 4-8-3. Florence, S. C. 
^Kansas Agricultural Experiment Station, Colby, Kansas. Dry land agr 
data. 1914-1950. 
®North Carolina State College, Tobacco Station. Oxford, North Caroll 
f* Kansas Agricultural Experiment Station. Hays, Kansas. On wheat smd 
^Brandon, J, P. and Mathews, 0. R. Dry land rotation and tillage expe 
Field Station, U, S. Dept. of Agr. Circ. No. 7OO. 19^4. For wheat fallov 
CCB fall plowed, p, 29 and 38. 
U. S. Dept. of Agriculture. Unpublished data. 

328 1027 1,8 1242 0 1.4 7.3 
346 1057 31.8 857 45.6 17.6 9.5 6,7 
257 1586 27.8 0 23.3 5.9 15.8 3.0 
212 1564 13.3 1207 26.2 1.9 2,5 0 
355 1671 3.0 1075 10.8 10,2 20,8 14,3 
381 755 37.9 1219 48.7 2,6 24.5 0,3 
308 1631 14.3 1078 23.0 17.4 10,7 1,2 
329 2058 42.8 13.94 27.2 1,6 20,7 4,0 
368 2042 23.3 15.51 34.7 4,1 14,5 3.7 
329 1697 36.8 12,95 51.0 0 1.3 3.0 
320 1916 0 13.62 22,0 24,3 2,8 10,3 
338 2007 5.5 16,24 21.8 0 3.7 0.3 
291 2129 0 15.29 4,2 0 8.3 3.0 
2276 0 14,29 27.3 0 25,8 17.2 
356 1913 2.5 12,33 21.7 0 14,7 11,2 
365 1217 5.2 0 27.8 16,7 23.3 7.5 
308 2598 4.2 14,51 2.7 0 5.5 1.7 
303 1762 0 16,31 14.2 0 0 4,0 
434 941 23.3 18,70 24,2 14,1 25,2 16,0 
1824 22.0 15.92 13.3 37.9 44,0 14,2 
1787 28.7 17.09 11,2 0 18,8 2?,3 
1994 31.0 17.99 31.7 66,4 15.2 17.7 
1808 41,0 0 3.5 15.9 44,7 20,0 
2383 15.8 14,80 21,2 0 17.8 5.3 
46,3 11,51 49,8 7.6 10,3 13.5 
10,0 16.05 28,6 30.7 34,0 0 
0 0 32.1 34,2 4,5 
23.3 16,8 9.8 30.8 2,3 
ny Dept. Unpublished data, 1915-1950. 
nt Station, Sources of nitrogen for potato fertilizer In Aroostook County. 
tit Station, Orono, Maine. Potato fertilizer-rotation studies on Aroostook 
26, Jan, 19^3. 
Experiment Station, Unpublished data on cotton yields, 19J?1-19^6, Plot 
I S, C, 
mt Station, Colby, Kansas. Dry land agricultural project. Unpublished 
5 ,  Tobacco Station, 0xfO3»d, North Carolina, Unpublished data, 1913-19^ 
mt Station, Hays, K^sas, On wheat and kafir yields. Unpublished data, 
0, R, li'y land rotation and tillage experiments at the Akron (Colorado) 
', Clrc, No. 700, 1944, For wheat fallow-rotation No, 28 and for kaflr 
Unpublished data. 
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Table 3^* Inches Precipitation for Various Experiment 
Stations (Preseasonal Rainfall) 
Year Ames, la. 
March 15 
to May 16 
Florence, 
No. 2, S. C. 
Feb. & March 
Hays, Kans. 
June & July, 
Aug. & Sept. 
Hays, Kans. 
One year be­
fore planting 
1907 18.99 26.44 
19O8 15.59 25.02 
1909 18.18 25.66 
1910 10.36 21.86 
1911 9.^2 15.39 
1912 10.57 20.79 
1913 9.07 20.69 
191^ 9.39 IB. 75 
1915 3.03 18.70 24.83 
1916 5.39 9.'^1 15.51 
1917 6.kl 11.18 16.81 
1918 6.75 19.57 
1919 9A1 P.76 28.52 
1920 9.82 10.43 20.01 
1921 6,5^ 9.19 10.75 22.68 
1922 6.36 13.20 7.62 17.93 
1923 5.23 6.51 15.33 23.67 
1924 J^.4l 6.87 6.07 17.72 
1925 1.68 2A7 15.18 22.95 
1926 0.58 6.28 8.15 16.25 
1927 5.15 6.89 19.28 29.17 
1928 2.99 9.72 18.61 26.16 
1929 6.21 11.53 15.10 25.98 
1930 7.15 3.06 11.25 21.51 
1931 5.5^ 3.05 10.82 28.21 
1932 5.25 6.59 20.93 35.54 
1933 5.67 6.02 7.95 15.51 
193^ 1.53 6.68 10.95 17.51 
1935 2.3^ 3.'^7 11.61 19.81 
1936 3.93 9.78 5.81 16.11 
1937 5.83 5.77 12.06 18.83 
1938 10.68 1.81 Q.kl 23.95 
1939 2.3^^ 11.36 9.70 15.19 
19^0 ^.97 5.36 13.01 19.88 
19^1 2.14-7 8.82 14.19 28.19 
19 kz 7.29 10.i^3 13.76 30.35 
19^3 8.07 5.61 8.85 17.67 
1941^ 6.55 10. *^2 13.73 27.80 
19^5 10.30 7.72 10.05 22.53 
19^6 i^.88 5.59 9.88 20.95 

a. 7 a. A' 
1913 
19l''i' 
1915 
1916 
3.03 
5.39 
J.Wf 
9.07 
9.39 
18.70 
9.41 
« .w . /^7 
20.69 
18.75 
24.83 
15.51 
1917 
1918 
1919 
1920 
19 PI 
6.41 
2.43 
9.41 
9.82 
6.55 9.19 
11.18 
6.75 
a.76 
10.43 
10.75 
16.81 
19.57 
28.52 
20.01 
22.68 
1922 
1923 
1924 
1925 
1926 
6.36 
5.23 
4.41 
1.68 
0.58 
13.20 
6.51 
6.87 
2.47 
6.28 
7.62 
15.33 
6.07 
15.18 
8.15 
17.93 
23.67 
17.72 
22.95 
16.25 
1927 
1928 
1929 
1930 
1931 
5.15 
2.99 
6.21 
7.15 
5.54 
6.89 
9.72 
11.53 
3.06 
3.05 
19.28 
18.61 
15.10 
11.25 
10.82 
29.17 
26.16 
25.98 
21.51 
28.21 
1932 
1933 
1934 
1935 
1936 
5.25 
5.67 
1.53 
2.34 
3.93 
6.59 
6.02 
6.68 
3.47 
9.78 
20.93 
7.95 
10.95 
11.61 
5.81 
35.5^ 
15.51 
17.51 
19.81 
16.11 
1937 
193a 
1939 
19^0 
19^1 
5.83 
10.68 
2.34 
4.97 
2.47 
5.77 
1.81 
11.36 
5.36 
8.82 
12.06 
8.41 
9.70 
13.01 
14.19 
18.83 
23.95 
15.19 
lf>.88 
28.19 
19 ^^ 2 
1943 
19^^ 
19^5 
19if6 
7.29 
8.07 
6.55 
10.30 
4.88 
10.43 
5.61 
10.42 
7.72 
5.59 
13.76 
8.85 
13.73 
10.05 
9.88 
30.35 
17.67 
27.80 
22.53 
20.95 
19^7 
19^ 
1Q49 
1950 
7.27 
5.83 
4.05 
6.66 
9.99 
16.09 
12.02 
26.16 
27.33 
23.25 
®Iowa State College. Agronomy Dept. Unpublished data. 
1915-1950. 
^U. S. Dept. of Commerce, Weather Bureau. Unpublished 
data. 1915-19'+6. 
^ICansas Agricultural Experiment Station. Hays, Kansas. 
On wheat and kaflr yields. Unpublished data. 1907-1950. 
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Table 35. Percentage of the Current Price V/hlch 
Will Prevail One Year Following 
Year Com Cotton VJheat Potatoes Tobacco 
1923 100 105 105 105 
1924 90 105 95 100 
1925 95 100 100 105 
1926 95 95 95 95 
1927 100 105 95 95 
1928 95 100 105 105 
1929 90 100 100 85 
1930 95 100 90 90 
1931 90 100 100 90 
1932 100 105 100 95 
1933 110 no 105 90 105 
193^ 90 100 100 100 100 
1935 105 100 95 110 105 
1936 110 95 90 90 105 
1937 90 100 95 105 100 
1938 95 100 100 105 105 
1939 110 105 105 95 100 
1940 110 110 110 105 100 
1941 110 105 105 110 110 
1942 115 110 110 115 110 
1943 110^  105 115 110 105 
1944 100 110 100 95 110 
1945 100 110 110 95 105 
1946 110 100 100 110 100 
1947 105 100 100 100 95 
1948 90 90 90 100 105 
1949 105 110 95 90 100 
1950 105 
U. S. Dept. of Agriculture. Agricultural Outlook. 
Misc. Clrc. No. 23, 38, 65 and 101. 
U. S. Dept. of Agriculture. Agricultural Outlook, 
Misc. Pub. No. 19, kkt 73, 112, 14^, 156, 182, 215, 235, 298, 
333 and 379. 
U. S. Bureau of Agricultural Economics. The Agricul­
tural Situation. Annual Outlook Issue, 19^0 through 1950. 
1939-19^. 
^To obtain the predicted price for corn in 19^^ for ex­
ample, the com price in 19^3 (88,0 cents) xiras multiplied by 
110 percent and the result was 96.8 c^nts. 
P.0$ 
Tat>le 36, Percentage of the Current Price Which will 
Be the Predicted Price One Year Pollovrlng 
(Parallel Model) 
Year Percent Year Percent 
1914 125 1933 95 
1915 125 193'+ 107 
1916 125 1935 107 
1917 125 1936 107 
1918 95 1937 107 
1919 95 1938 107 
1920 95 1939 120 
1921 95 19^10 120 
1922 95 b 19'fl 120 
1923 167.6 19^2 110 
192ii- 167.6 19^3 110 
1925 167.6 1944 110 
1926 167.6 1945 125 
1927 167.6 19^ 95 
19 28 167.6 1947 75 
1929 90 19^8 80 
1930 95 19^ 80 
1931 95 1950 90 
^u. s. Dept. of Agriculture. Agricultural Outlook 
charts, p. 1 and I3. Oct. 
^The index of 16?.6 for the period 1923-28 inclusive is 
the average Index of prices paid by farmers In the United 
States for the years 192^ to 1929 (1910-1^ - 100), Average 
price received by farmers In the United States for the period 
1910 to 1914 was 98,7» 1^4.5 and 108.3 cents per bushel of 
corn, wheat and potatoes respectively and 18.3 cents per 
pound of cotton. To obtain the predicted price for the 
period 192^ to 1929 these prices were multiplied by I67.6, 
?06 
Table 37. Comparison of the Absolute Errors of the Parallel Price and 
Models for Various Crops dtirlng Period of DepresRlon and \ 
Year Corn Wheat Cotton Potatoes 
Parallel Current Parallel Qirrent Parallel Current Parallel Currei 
1916 5.1 30.8 U.6 2.6 5.4 55.3 69.( 
1917 12.k 28.5 99.5 124.5 4.3 8.5 29.8 1.: 
1918 P0,7 ^3.9 76.8 20.7 1.0 5.3 20.8 10.i 
1930 5.1 2.9 20.8 31.0 6.6 8.3 23.0 36.1 
1931 11.7 15.6 30.8 34.3 3.4 3.9 50.5 55.^ 
1932 21k 9 28.0 1.1 0.7 1.3 1.0 9.1 11.J 
1933 12.9 ^i^.6 53.1 51.3 3.0 2.7 41.9 40.J 
19''^0 0.9 8.1 5.^ 5.7 0.9 0.8 27.7 14./ 
19^1 7.8 2.8 11.9 24.2 5.4 7.3 5.2 15.< 
19^2 5.5 16.7 8.1 9.0 1.1 2.2 21.4 34.< 
19^3 8.0 15.3 21.9 31.4 0.5 1.4 15.2 25. J 
194/4. 16.2 25.0 0.4 13.0 1.1 0.9 0.2 13.< 
19J^5 17.3 6.0 6.9 7.0 1.0 1.0 29.1 15.( 
19 ^^6 23.8 3.0 4.5 41.0 9.8 15 A 35.5 4.( 
Total 189.7 215.5 372.0 398.4 42.0 64.1 364.7 347. ( 
Ave. 13.55 15.39 26.57 28.46 3.00 4.58 26.05 24.^ 
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rlson of the Absolute Errors of the Parallel Price ancl Current Price 
els for Various Crops d\irlng Period of Depression and War 
Wheat Cotton Potatoes Tobacco 
nt Parallel Current Parallel Current Parallel Current Parallel Current 
1 30.8 k.6 2.6 5.4 55.3 69.0 
5 99.5 12^.5 4.3 8.5 29.8 1.2 
9 76.8 20.7 1.0 5.3 20.8 10.4 
9 20.8 31.0 6.6 8.3 23.0 36.8 
6 30.8 3^.3 3.4 3.9 50.5 55.6 
0 1.1 0.7 1.3 1.0 9.1 11.4 
6 53.1 51.3 3.0 2.7 41.9 40.2 
1 5.4 5.7 0.9 0.8 27.7 14.4 0.9 2.0 
B 11.9 24.2 5.4 7.3 5.2 15.6 4.0 7.3 
7 8.1 9.0 1.1 2.2 21.4 34.9 7.1 11.9 
3 21.9 31.4 0.5 1.4 15.2 25.5 2.3 1.3 
D OA 13.0 1.1 0.9 0.2 13.0 1.6 2.1 
3 6.9 7.0 1.0 1.0 29.1 15.0 2.4 1.5 
3 1^,5 41.0 9.8 15.4 35.5 4.0 2.4 7.8 
5 372.0 398.4 42.0 64.1 364.7 347.0 20.7 33.9 
39 26,57 28. 3.00 4.58 26.05 24.79 2.96 4.84 
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Table 38. Estimates of the Variance and Coefflcle 
of Variation for Various Prices 
Com C^te Hay Wheat Potatoes Flaxseed Cott 
per bu. per bu. per ton per bu. per bu. per bu. per 
i- i' % 0 c 
Variance 173^.70 378.15 22.83 3195.85 1362.53 1^5.60 82 
Coefficient 
of variation ^1,58 32.99 ^5.^3 38.12 ^^9.18 

>7 
e 38• Estimates of the Variance and Coefficients 
of Variation for Various Prices 
Hay Wheat Potatoes Flaxseed Cotton Soybeans Grain Tobacco 
u. per ton per bu. per bu. per bu. per lb. per bu. sorghum per lb. 
^ 9'' 9^ # € per cwt. i 
15 22.83 3195.85 1362.53 1^5.60 B2.84 6733.80 4843.53 174.91 
58 32.99 45.63 38.12 49.18 47.60 45.84 47.27 41.33 

